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Pieface 


The hatchery industr) in the United States has de\ eloped wthm a 
half century into an important branch of tlie poultry industry of this 
country, producing approximately two billion chicks annually 

Tlie future de\elopment of the poultry industry is dependent in 
large measure on the quality of the baby chicks produced b) the 
hatchenes of the nation The application of kno\vn methods of sue 
cessful hatchery operabon and management is essenbaJ to tlie produc- 
bon of quahty chicks Similarly, the applicabon of kno^vn business 
principles is essenbal to the continued existence of tlie individual 
hatchery as a successful business enterpnse These methods and 
principles should be of interest to college students of poultry hus- 
bandry and to experienced hatchery operators It is our hope that 
this book ^vlll serve both of these groups, as well as persons in other 
phrases of the poultry industry, as a helpful reference guide, and thus 
benefit the poultry industry as a whole 

Compebbon m the hatchery mdustry is increasing and as this busi 
ness becomes more compebbve only the more efficient concerns wall 
survive Therefore, it behooves hatcherymen to avail themselves of 
ihe latest information in tfns Seld and to use that which is apphcahfe 
to their operabons 

In this volume, an attempt has been made to trace briefly the his- 
tory of artificial incubabon and the development of the hatchery in- 
dustr) m the Umted States We have endeavored to include sub- 
ject matter, data, and lUIustrations which we consider will be most 
helpful to hatcher) owners, operators, and managers We hav e tried 
to present tlie scientific background for most of the principles used m 
the practices of hatchery management, as well as tlie pracbcal mfor- 
mation needed by hatcher)anen to operate their hatchenes most effi- 
ciently. 
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Pieface 


The hatchery industry in the United States has developed within a 
half century into an important branch of tlie poultry industry of this 
country, producing approximately two billion chicks annually 

The future development of the poultry industry is dependent in 
large measure on the quahty of the babv chicks produced by the 
hatcheries of the nation The application of known methods of suc- 
cessful hatchery operation and management is essenhal to the produc 
tion of quahty chicks Similarly, tlie apphcabon of known business 
prmciples is essential to the contmued existence of tlie indmdual 
hatchery as a successful business enterprise These methods and 
prmciples should be of interest to college students of poultry hus- 
bandry and to experienced hatchery operators It is our hope that 
this book will serve both of these groups, as well as persons in other 
phrases of the poultry industry, as a helpful reference guide, and thus 
benefit the poultry mdustry as a whole 

Competibon m the hatchery industry is mcreasing and as this busi- 
ness becomes more competibve only tlie more efficient concerns wnll 
survive Therefore, it behooves hatcheryonen to avail themselves of 
the latest informahon in this field and to use that which is applicable 
to their operafaons 

In dlls volume, an attempt has been made to trace briefly the his 
tory of artificial incubabon and the development of the hatchery m 
dustry in the United States We have endeavored to include sub 
ject matter, data, and illlustrations which we consider will be most 
helpful to hatchery owners, operators, and managers We have tried 
to present the scientific background for most of tlie principles used in 
the practices of hatchery management, as well as the pracbcal infor- 
mation needed by hatchery men to operate their hatcheries most effi 
ciently. 
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Development and Use 
of Ai'tificial Incubation 


Tlie literature re\eals that artificial means for hatching eggs pro- 
duced by birds (both wild and domesbcated) haNe been and are 
used by both birds and man Birds ha\e used artificial aids to mcu- 
bation for time unknown, and man has used artificial methods of in- 
cubation for more than 2,000 >ears It may be assumed that man got 
most of his ideas for artificial incubation from nature For a detailed 
discussion of methods of incubation used b> birds the reader is re- 
ferred to Landauer (1948) m Storrs Agricultural Experiment Station 
Bullctm 262 

An interestmg example of birds’ not incubating their own eggs is the 
cuckoo, which lays its eggs in the nests of other birds It is left to the 
foster parents to take care of the young 

METHODS OF INCUBATION 
Forced Natural Incubation 

Vanous attempts ha\e been made to force boUi hens and cocks to 
incubate eggs 

In 1813 Bose reported a technique de\ eloped bj Mademoiselle 
Portebois In order to make either male or female fowl sit on eggs 
the birds were put into a box so small that they could not move A 
cover prevented tlie birds from nsmg These nests with tlie birds in 
tliem w ere kept m a dark place With the female chickens, ducks, and 
turke)s the top board could usually be removed after a da>, the birds 
remaining with the eggs Males were somewhat more recalatrant but 
submitted to sitting on eggs after a few da> s Tiie buds w ere used for 
three or four successive mcubation penods 

Tlus procedure apparentl> gamed considerable popularity, for in 
1867 Gejehn, m a report on the poultrv establishments of France, 
1 
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\\Tote that a s> stem w as emploj ed there w Inch he proposed to call ‘Itv ♦ 
ing hatching machine” and that this technique was practiced b> spe 
cialists (“comeurs”) The method was essentiall) that described b> 
Bose, except that turkeys onl> were used as sitters The procedure 
was as follows Nest boxes were set up next to each other along the 
walls of a dark room Each nest was proxided with a few plaster of 
Pans eggs Turke> hens were put info the boxes, and the boxes were 
covered with lattice or wire netting After about 4S hours the plaster 
eggs were exchanged for 2 dozen hatching eggs to each turkey Once 
a day the turkejs were removed from the nests and force fed At the 
same time the nest boxes were cleaned The chicks were removed as 
soon as they emerged from the shells, and new hatching eggs were put 
under the turkeys The same birds could be used for 3 to 6 months 
or even longer Some estabhshments had as many as 100 turkeys sit 
ting simultaneously (2 400 eggs) Ceyelm lefers to this technique 
as “the very best and cheapest way of hatching” 

Artificial Incubation as Developed by Man 

The earliest recorded accounts of artificial incubation are those of 
Egypt and China, where artificial mcubation has been practiced for 
more than 2 000 years 

Egyptian Arutotle, writing of poultry in 400 b c., said, “In some 
cases, as in Egypt, they are hatched spontaneously in the ground, by 
being buried lo dung heaps Instances have occurred of eggs being 
deposited and getting hatched spontaneously ” 

The Egyptian methods vvere held as trade secrets and passed dowm 
from one generation lo another, constituting a monopoly of no small 
advantage That they were successful is indicated by the fact that 
the owner of these halchmg ovens was required by law to return two 
chicks for each three eggs received the excess chicks constituting his 
loll or remuneration 

Automatic controls were unknown, and the attendant judged the 
temperature of the ovens and the eggs by his sense of touch The 
same methods are used m Egvpl today Fortunately weather condi 
tions were uniform and outside temperatures fairly constant and thus 
favorable to the operation of incubators lacking automatic temperature 
controls 

De Reaumur whose contnbution lo artificial incubation will be dis 
cussed later is credited with the statement that Egy-pt should be more 
proud of her incubators than of her pyTamids Replacing the hen 
hatching her young required more knowledge and understanding of 
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nature than driving a horde of slaves piling stone upon stone to the 
glory of a monarch Figure 1-1 shows the arrangement of an Egyptian 
incubator 




Fic 1-1 ViCN'S of a present day Egyptian Intcherj' (From Foreign Agr, May 
1953 ) 

El-lbiary (1946), an Egyptian student at the University of Mary- 
land, presented the following information on Egyptian incubation 

The old Egyplnn hatching ovens, or "Mamal el Bralh’ (the diiclens 
/actorj ), \vere known in Egypt since a \ery long tune, where they are con- 
sidered the backbone of the i>ouItry industry No available reference to 
the exact tune on winch they were known, but safely we can state that 
probably since about twenty centuries this metliod was knowm m Egypt 

It IS interesting to mention here tliat some of the foreign tourists who 
visited Egypt during the middle ages, or thereafter, were fascinated by 
the “queer” method the Egyptians used to get their chicks Some of those 
old waiters claimed that ‘ all its details are kept most religiously secret ” 
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Some other earlier UTiters claimed that the attendant used to sit on the 
eggs until halchmg 

The hatcheries are built of sun dried bnck, mortar and earth Modem 
enterprises are now built of burnt red bricks, the outer walls are double, 
the space m between being filled \«th heat resistant matenals, such as dned 
sand dned silt cotton bolls shells, or chopped straw 

The size of plot needed for i hatdiery of 8 o%ens is about 8 by 20 meters 
or 160 sauare meters This is about of a feddan (a feddan is about 1 
acre) 

The hatchery consists of two main sections the mcubabon and drying 
section, and the management section 

The mcubation and drying section consists of the ovens and the median 
passage which separates the ovens into two groups of equal number This 
passage is the dr^ng chamber of the incubator 

The management section contains (1) dvvelhng for the attendant, (2) la- 
borer’s lounge, (3) e gg store, (4) straw store, which is unroofed, (5) small 
room which is called “Beit El Nar” or the firehouse in which the glowing 
straw IS prepared for the hatchery 

Chinese Artificial mcubation was practiced in China at least as 
early as 246 b c The methods developed m China have been adopted 
in Southeast Asia and the Philippines 
King (1911) after visiting China desenbed the Chinese methods of 
mcubation as follows 

Each incubator consists of a large earthenware jar having a door cut m 
one side through which live charcoal may be introduced and the fire partly 
smothered under a layer of ashes, this servTng as the source of heat The 
jar IS thoroughly insulated, cased in basketwork and provided with a cover, 
as seen in die illustration Inside the outer jar rests a second of nearly die 
same size as one teacup may m another Into this is lowered the large 
basket with its 600 hens’ eggs, 400 ducks’ eggs or 175 geese’ eggs, as the 
case may be Thirty of these incubators (1200 hen eggs each) were ar 
ranged in two parallel rows of fifteen each Immediately above each row, 
and uhlizing the warmth of the atr rising from them, was a continuous hne 
of finishing hatchers and brooders m the form of shallow vvov en trays with 
sides warmly padded with cotton and with die tops covered with sets of 
quilts of different thickness 

After a basket of hens’ eggs has been meubated four days it is removed 
and the eggs examined by bgbting, to remove those whidb are infertile 
before they have been rendered unsalable The infertile eggs go to the 
store and the basket is returned to die incubator Ducks’ eggs are similarly 
examined after two days and agam after five days’ mcubation, and geese' 
eggs after six days and agam after fourteen days Through these precau 
Uons practically all loss from infertile eggs is avoided and from 95 to 98 
per cent of the fertile eggs are hatched, the infertile eggs rangmg from 5 
to 23 per cent 
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Some other earlier writers claimed that the attendant used to sit on the 
eggs until hatching t » » j 

The hatcheries are built of sun dried bnck, mortar and earth Modem 
enterprises are now built of burnt red bncts. the outer walls are double, 
the space in between being filled with heat resistant materials, such as dried 
sand dned silt cotton bolls sheik, or chopped straw 

The size of plot needed for a hatdieiy of 8 ovens is about 8 by 20 meters 
or 160 souare meters This is about %4 of a feddan (a feddan is about 1 


The hatchery consists of two mam sections the meubabon and drying 
sechon and the management section 

The incubation and drying section consists of the ovens and the median 
passage which separates the ovens mto two groups of equal number This 
passage is the drying chamber of die incubator 

The management secbon contains (1) dwelling for the attendant, (2) la 
borers lounge, (3) egg store, (4) straw store, whidi is unroofed, (5) small 
room which is called ‘Beit H Nar or the firehouse m which the glowing 
straw IS prepared for the hatchery 


Chinese Artificial incubation was practiced m China at least as 
early as 246 b c The methods developed in China have been adopted 
m Southeast Asia and the Phibppmes 
King (1911) after visihng China described the Chinese methods of 
incubation as follows 


Each mcubator consists of a large earthenware jar havmg a door cut in 
one side through which live charcoal may be inboduced and the fire partly 
smothered under a layer of ashes, this servmg as the source of heat The 
jar IS thoroughly insulated cased in basketwork and provided with a cover, 
as seen m the illustration Inside the outer jar rests a second of nearly the 
same size as one teacup may in another Into this is lowered the large 
basket with its 600 hens eggs, 400 ducks’ eggs or 175 geese’ eggs, as the 
case may be Tlurty of these incubators (1200 hen eggs each) were ar- 
ranged in two parallel rows of fifteen each Immediately above each row, 
and ublizing the warmth of the air rising from them, was a conhnuous hne 
of finishmg hatchers and brooders in the form of shallow woven trays with 
sides warmly padded with cotton and w^th the tops covered with sets of 
quilts of different thickness 

After a basket of hens eggs has been incubated four days it is removed 
and the eggs examined by Iightmg, to remove those which are mferble 
before they have been rendered unsalable The infertile eggs go to the 
store and fte basket is returned to the incubator Ducks’ eggs are similarly 
examined after t%vo days and again after five days’ incubation, and geese’ 
eggs after slx days and again after fourteen days Through these precau 
tions prachcally all loss from infertile e^s is avoided and from 95 to 98 
per cent of the fertile eggs are hatched, the infertile eggs ranging from 5 
to 25 per cent 
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After the fourth day in the incubator aU eggs are turned five tunes in 
tnenty-four hours Hens' eggs are kept in the lower incubator eleven days, 
ducks’ eggs thirteen days, and geese' eggs sixteen days, after which they 



Fig 1-2 A Chinese mculnlor (From the loumal The Bahtj Chick ) 


are transferred to the trays Tliroughout the incubabon period the most 
careful watch and control is kept over the temperature No thermometer is 
used, but the operator raises the lid or quilt, removes an egg, pressing the 
large end into the eve socket In this vv ly a large contact is made where 
die skin IS sensitiv e, nearly constant m temperature, but hltle below blood 
heat and from which the air is excluded for tlie time Long practice per- 
mits diem dius to judge small differences of temperature, expcdibously and 
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with great accuracy and they maintain dilFercnt temperatures during dif- 
ferent stages of the incubation The men sleep in the room and someone is 
on duty continuously, making the rounds of the incubators and brooders, 
examining and regulating each according to its individual needs, through 
the management of the doors or the shifting of the quills over the eggs in 
the brooder trays where the chicks lease the eggs and remain until they 
go to the store In the finishing trays the eggs form ratlier more than one 
continuous layer but the second layer docs not cover more than a fifth or a 
quarter of the area Hens’ eggs are in these trays ten days, ducks’ and 
geese’ eggs, fourteen days 

Figure 1-2 shows the design of the Chinese incubator described by 
King 

European The early travelers from Europe to Egypt were much 
impressed by the incubators so successfu!I> used by the Egyptians 
They tried to introduce these incubators into Europe, but the climate 
was so difierent from that prevailing in Egypt that the Egyptian m 
cubators never proved satisfactory in Europe 
Landauer (1948) states that Frederick II Grand Duke of Toscana, 
was persuaded by scientific interests to bring two artisans from Cairo 
to Florence to build and operate Egyptian incubating ovens These 
o\ ens were set up in 1644 The first hatch produced 61 chicks out of 
144 eggs By experimentation hatching results were improved, but 
they were never able to raise the chicks successfully 
Failure with Egyptian incubating ovens caused Europeans inter 
ested in artificial methods to turn their attention to other means for 
artificial hatching Their attention appears to have been focused upon 
the Egyptian method of using dung as reported by Aristotle The 
most famous of these Europeans was the Frenchman, de Reaumur, 
a leading scientist of his day, who in 1749 published The Art of 
Hatching and Bringing up Vomestw Fowls of All Kinds at Anij Time 
of the Icar, Either by Means of Hotbeds or That of Common Fire 
As indicated by the title, de Reaumur employed tlie principle of fer 
mentation to generate heat for both hatching and brooding chicks 
His book attracted much attention and was translated into English 
in 1750 His methods were tested extensively, and as late as 1875 
A Corbett was granted United States patent 164,810 for a combma 
tion incubator and brooder which was surrounded on three sides by 
horse manure However, this method of incubation did not prove 
satisfactory 

Soon after the publication of de Reaumur s book which described 
his incubator, R Huzard constructed, of masonry, a 6 000 egg incu 
bator which he heated with warm water circulated through copper 
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tubes Moisture was supplied in the egg chamber bj water held in 
open containers 

American Inctihnfors Tlie first incubator constructed in the United 
States was built about 1844 and ivas patented m England as Cantelo’s 
Patent Incubator It was a hot-water incubator winch used charcoal 
as fuel In 1870 a United States patent was granted to Jacob Graves 
of Boston for an incubator and artificial mother Some 10 or 12 pat- 
ent applications pertaining to incubators were made from 1870 to 1883, 
but begmnmg about 1883 heightened interest m incubators developed 
among American poultrymen, and from 1883 to 1923 tlie United States 
Patent Office annually receiied an average of about 10 incubator pat- 
ent applications 

In the April 1883 issue of the PottUnj World the folloiving meuba- 
tors were ad\ertised for sale Novelty, Eclipse, and the White Moun 
tain By 1883 these three companies were no longer advertising in- 
cubators for sale, but 7 new machines were being advertised in the 
Foultnj Bulletin The number of incubators being offered for sale 
continued to increase The Reliable Poultnj Journal, January 1900, 
carried the advertisements of 24 different incubators, and this was 
about the number advertised m the poultry journals for the ne\t 15 
years From 1900 to 1915 about 50 different incubators were offered 
for sale There were many failures, as evidenced by the advent of 
new names and the disappearance of old ones The incubators were 
small machines designed for the producer, and generally the capacity 
was less than 200 eggs 

Because of transportation problems and costs these early incubators 
were known and sold principally in nearby states or regions In 1895 
the Prairie State, made m Homer City, Pennsylvania, was the most 
popular incubator east of the Mississippi, but by 1900 the Cyphers 
had become verj popular in tint region Grant Curtis who controlled 
tlie stock of tlie Cyphers Incubator Company, and was also editor of 
the Reliable Poultri/ Journal, did much to popularize incubators 

M M Johnson was also a successful manufacturer of these small 
incubators In 1902 he built 2 000 Sure Hatch meubators of 100 to 
200 egg capacity In 1903 he announced the Old Trusty, which be 
came a very popular incubator for the next 10 years He emplo>ed 
in his incubator plant at Cla> Center, Nebraska, between 300 and 400 
workers dunng the rush season 

Competition among the incubator manufacturers was keen, and 
many unienfied claims were made in advertising incubators For 
example, the Prime State advertised that their incubator rested on 
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rubber pads so as to prevent jamng and thus increase the hatch To 
counteract this ad\ertising and also to demonstrate the ments of the 
Old Trusty, M M Johnson placed eggs in 3 incubators m a 1 horse 
spring \%agon and drove to the fairs (count) and state) in Nebraska, 
Kansas, Jo\va, and \Iissoun Hts settings were scheduled so that the 
chicks would be hatchmg at each stop He invited public officials 
and newspapermen to view the “miracle," and manv articles appeared 
m the press describing the merits of the Old Trusty meubator 



Fic 1-3 Sectional tipe incubator (From NeN\-town Incubator Co ) 


The Bucke) e Incubator C^mpanj is the only manufacturer of small- 
t>’pe incubators that survived the conversion to cabinet (forced-draft) 
incubators and was successful with both 1)7565 of incubators This 
firm advertised m 1919 that it manufactured 60, (XX) incubators an- 
nuall) 

As in other fields “necessity was the mother of mvention" in incu 
bators The farmers and poultry breeders of this penod (18S0 to 
1910) kept small Bocks, and Oius the demand was for small meuba- 
tors Socielv and production generall) had not become so highly 
specialized as it is toda>, and thus large-scale poultry raising except 
m a few areas had not as >et created a demand for the production 
and sale of chicks in large quantities 
As the demand for chicks increased and the commercial hatcher) 
industT) began to develop, the need for more effiaent and larger in- 
aibators became more apparent to those who were familiar with the 
industn Tlie first attempt to meet tins new demand was b) the 
building of sectional type incubators The Candee was possihl) the 
first of these machines Tlie Blue lien, ^Vlsllbone, Newtown, Hall, 
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and Maclvay (later Jamesway) were all incubators of the sectional 
tjTpe They were essentially a combinafaon of many small incubators 
(compartments holding 180 eggs on a single tray) in 1 long deck 
^^hlch was heated by hot \\ater pipes placed above the eggs Later 
these machmes were double and triple decked, and the Mackay had 
5 decks Figure 1-3 shows a triple decked Newtowm incubator, which 
was one of the popular sectional machines used by hatcheries in tlie 
1920’s After 1925 tlie popuIant> of the sectional mcubator waned, 
and the cabinet (forced draft) machines N%ere demanded by hatch- 
erymen The sectional incubators occupied much more floor space 
than the cabmet (room type) machines and required much more labor 
for operation than the cabinet incubators Therefore the hatchery 
industr} turned to incubators that were more eflicient and more eco 
nomical of operation 

Smce the United States Supreme Court in 1937 ruled that Milo 
Hastings had iniented and patented the first forced draft incubator 
and thereby invalidated the Smith patents, it is of interest to note 
some of the statements and Mew some of the photos Milo Hastings 
sent to Professor H L Kempster about 1912 

The application of mechamcal draft to incubibon is the basic principle 
of the Hastings Hatchery Upon this principle rests the in\ entor’s apphca 
tion at the patent office 

Though directly an added expense, mechanical draft is die means of great 
economy and mcreased efficiency It renders feasible die supenmposing of 
many layers of eggs, gready reduces the si 2 e of the bmldings the area to 
be insulated and the amount of heat radiating surface It gi\ es a supenor 
heat disteOautm.g s:ystein. gjo/i does, a'.vay 'wth the multiphietyau of varnished 
cases, glass doors, thermometers and moisture deiaces It furnishes a real 
solution to the ventilation and evaporabon problems and eliminates 95 per 
cent of the labor of turning and coolmg die eggs In fact it takes artificial 
mcubabon out of the empincal arts and places it among modem technical 
industries 

In the future a hatcliery equipped with little separately insulated incuba 
bon chambers each holdmg a few score of eggs wall be just as great an 
absurdity as would be a cold storage plant with a warehouse filled with a 
thousand refrigerators each walh its leg of Iamb or tub of butter 

The Hastmgs Hatchery is hiidt, not manufactured It forms a one story 
structure about one-tenth of the size of an incubator cellar or house of sum 
lar hatching capacity 

Large room hatchenes have been tned before and have failed because 
dieir builders did not know how to overcome die inequalibes of heat due 
to the com ecbon currents of air and gravity drafts set up within the cham- 
ber b> the difference in temperature of walls eggs or other objects and also 
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because with dead air it is impossible to heep large quantities of eggs from 
overheating m the center of the mass 

In the Hastings Hatchery the temperature stratification of air is overcome 
by forcing through the hatching chamber a mecbanicnlly impelled blast of 
air This rapidly moving air e\ enly distributed throughout the cross section 
of its movement by suitable gratings results m a more even distribution of 
heat withm a hatching chamber holding many thousands of eggs than is 
secured in a single tray of the most perfect dead air machine That this 
should be so is not at all remarkable when the entire volume of air in the 
machine passes through the fan every few seconds 

The turning system fn the Hastings Hatchery is remarkably efficient and 
sunple and would have been invented long ago if adapted to other styles 
of incubators Tlie turners are simply compartments containing twenty to 
thirty superimposed trays and pivoted on a horizontal axis The bottom 
of the tray above forms a lid to the tray below and as each row of eggs in 
the trays is separated by vertical strips the egg is confined m a rectangular 
box wath a cross section approximately two by two inches 
This tunung compartment being full the door is shut enclosing the 
chamber on the fourth side but leaving the top and bottom open for the 
passage of air blast To turn the eggs the chamber is revolved half a rev o 
lution and the air passes through the other ways thus equabzing the slight 
vertical stratification of temperature The chamber must come back to the 
ongmal when the eggs are to be removed 
The Hastings Hatchery is the roost compact automatic and fascinating 
machine ever operated in connection with an animal producing industry 
Moreover it is a reincamahon of the mammoth hatchenes of Egypt with 
cork insulation and electneal machinery substituted for the mud walls and 
burning cow dung of the ancient prototype 

Hastings also sent Professor Kempster several photos (see Figs 
1-4 1-5 and 1-6) which showed some of the operations in the Hast 
mgs Hatchery 

Mr Joseph I Taggart manufacturer of the Chick Master incubator 
and formerly of the Smith Incubator Company discussing the develop 
ment of the room type incubators in 1952 said 

Prior to 1915 there were many attempts to make larger incubators but 
none were commercially successful For example Charles Cyphers m lS9o 
built a room type machine at the Tnislow Poultry Farm near Stroudsburg 
Pennsylvania It had several layers of eggs one above the other all in the 
same stage of incubation and depended upon gravity to circulate the heated 
air which was supplied from below As a hatcher it w as a complete failure 
It contained very few of the features fliat later made large incubators a 
success and only contributed to meubator science m that it showed a 
method that would not work About 1911 Milo Hastings conceived the 
idea of a room incubator containing eggs in different stages of incubation 
some requiring heat and others givmg off heat These he arranged at van 
ous levels and circulated air about them in m endeavor to maintain a con 
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Tic 1-5 Intenor \ie\\ of the Hastings Hatclierv, sliowing clucis being remo\ed 
md eggs being set ( Courles> Milo Hayings and Professor H L Xempsler ) 
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slant air temperature throughout the mass Note that in this method the 
air temperature is umfarm all about the eggs, while in the earlier successful 
methods they had followed the teachings of the hen wherein they had one 
layer of eggs that were warmer on top than on the bottom. Also here the 
air IS circulated by a fan, while in the earlier methods they ivishcd to avoid 
drafts Hastings built his first machine m Brooklyn, New York, then moved 



Fic 1-8 Turning eggs in the Ilasbngs Hatchery ( Courtesy Milo Hastings and 
Frofessor H L Kempiter ) 


to Muskogee, Oklahoma, and after a few months to Port O’Connor, Texas, 
but abandoned each effort wthm a few weeks and entered other fields of 
endea\or His general pnnciples, however, proved sound after certain re 
finements were added At this same tune, 1906 to 1915, Dr S B. Smith 
of Northern Ohio was experimenting with room-type incubators, and m 
Cleveland m 1915 he perfected one that resulted in \\hat has been called 
“tlie Smith metliod of incubation ” It has also been known as tlie “forced- 
draft method” On this, Smith was granted a patent m 1918 which stood 
until 1937 when the courts held the patent invalid because of the work of 
Hastings 

Smith's method differed from Hastings' m that Smith made a refinement 
of the forced draft pnncipJe. At Muskogee, Oklahoma, ivhich was Hastings’ 
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best effort, he stacked ten trays 24* wide by 48" long, one above the other 
in each of seven compartments and then attempted to keep the temperature 
uniform by forcing air through the seven compartments, said air being sup- 
plied by one fan several feet away and wth no directive baffles. The trays 
were not completely filled, hut enough space was left at the ends so that 
the eggs could be rolled for turning. Since air will follow the paths of 
least resistance, the currents were far from uniform throughout the mass 
of eggs. Tests show that at some points diey would have little or no air 
movement. This resulted in hot spots and hatches were not uniform. 
Smidi improved on this by using trays 12" wde by 36" long stacked in 
columns 12 high with approximately a 2" air shaft between the columns. 
The trays were tilted along the 12" dimension at approximately 40® from 
tlie horizontal. In this position there was about 1" air space separating the 
trays in the column. Smith then circulated the air up these air shafts rapidly 
enough to keep the temperature throughout the cabinet within reasonable 
limits. With this arrangement even the eggs in the center of the tray were 
no more than 6" from the currents up the air shafts, and eddying currents 
kept the temperature substantially the same about all the eggs in the mass. 
This refinement made Smith's method a success. 

In Cleveland, Smith built and operated the Smith Standard Hatchery 
(1917 to 1927) which had fourteen incubators, eadi with 75,000-egg capac- 
ity. Also in 1917 Smith and the Buckeye Incubator Company entered into 
a manufacturers’ agreement whereby the Buckeye was to biiild incubators 
under the patent up to 10,000-egg capacity (later raised to 16,500), while 
at the same time Smitl\ would manufacture the larger capacities (25,000 
and over). After three years of development Buckeye in July 1920 an- 
nounced their mammoth incubator, and two years later Smith offered his 
47,000-egg machine for sale. 

*1116 Buckeye was heated by hot water supplied from a kerosene lamp 
and the Smith by steam from a coal-fired boiler. Both used standard ven- 
tilation fans to circulate the air. In 1923 the Petersime— a 15,000-egg 
incubator with a reel to agitate the air— came on the market, and was the 
first mammotii incubator to be heated by electricity. All three of these 
machines met with considerable success so that during the years of 1923 
and 1924 their combined sales totaled about ten-million-egg capacity per 
year. During the ne.xt two years this figure doubled. This ^vas the start 
of llie mammoth incubators in the Western Hemisphere. 

Smith, Buckeye, and Petersime were the only cabinet (forced-draft) 
incubators until 1929 when Robbins and Bundy came into the market 
with their machines. Bundy introduced the idea of a separate hatcher 
or separate hatching compartment where chicken eggs were to be 
placed for furtlier incubation, after 18 days of incubation. This was 
a new method of incubating and hatching chicken eggs, and it made 
possible application of different temperature and humidity for hatch- 
ing tlian had been used for the first 18 days of incubation. It also 
provided more space for hatching. Tlus process they patented in 
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1933 Thus they controlled this method of incubation until 1950 ( 17- 
year hfe of the patent) This principle has been quite \videly ac- 
cepted by the industry 

Robbins soon became an important factor m the incubator market 
because he had a practical incubator of average size (32,000 eggs 
mamly) which in per egg capacity sold below most other mcubators 
then on the market 

Chick Master, which is essentially a modified Smith, is a popular 
incubator Present-day incubators are shoum in Chapter 3 

All the early small type incubators were designed to be filled with 
eggs, and each setting was kept by itself until it hatched The sec 
tional machines used the same method but the cabinet machines were 
designed to be set twice or more weekly so that each incubator con 
tamed eggs in several stages of de\eIopment The Jamesway Com 
pany has incorporated the idea of “single stage incubation** into their 
large (up to 10,000 eggs), cabmet type incubators Such incubation 
makes possible any adjustment m temperature, humidity, or other con 
ditions the operator may want to follow during different penods of 
incubation 


DEVELOPMENT OF INCUBATOR GAUGES 
AND CONTROLS 

Devices for measuring the temperature and humidity pre\ailmg in 
the incubators, as well as the controls necessary for maintaining the 
conditions desired, were necessary before mcubators could be operated 
successfully Therefore an essential part in the development of men 
bators was the designing of gauges for measunng temperature and 
humidity and the provision for maintaining proper temperature, hu 
midity, \entilation, and turning 

Bonnemain (1824) described the hot water incubator he had de 
veloped He installed a thermostat to control the draft on his sto\e 
that w’as reported to maintain the temperature wilhm about l®r 
He also installed shallow pans of water in his incubator to pro\nde 
moisture 

In 1824 Walthew described h!s 1,100 egg incubator, which he heated 
wath steam 

Doclopmcnt of Temperature Controls 

One of the major problems man had to sohe m dcNcIoping artiR 
cial incubation was the regulation of temperature wathin narrow limits 
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The Egyptian and Chinese compared the temperature of the incu- 
bator and egg with that of their skin and thus decided whether to 
increase or decrease the temperature of their incubators In fact the 
Chinese used the human (old people and invalids) as incubators to 
mcubate and hatch chicks, placing the eggs in bed with them 
The first successful effort in thermostatic control was made by the 
Dutch mechanic Cornehs Drebbel (1572-1633) He built and 
equipped a hot water-heated incubator with an alcohol mercury ther- 
mostat (similar to tlie present toluene thermostat) 

Robert Hooke, one of the founders of the Royal Society of London, 
described, in 1677, self-regulatmg lamps he had designed, which could 
be used for hatching eggs 

Bonnemain m 1783 obtained a patent on a bimetallic (ironbrass) 
thermostat, uhich controlled the draft on his incubator 
Progress m artificial incubation was slow, and m 1812 Thomas Jef 
ferson -wrote, ‘I have wished to see their science (Dr Franklins) 
applied to the incubation of eggs 
The regulation of the temperature of incubators remained crude 
and unreliable, and in 1866 Karl Ernst von Baer, the noted German 
embryologist, complained that the attention required to operate an 
incubator undermined the health of the operator. 

Smce 1900 temperature controls have been developed which are 
dependable and practicable Electric heat made it possible to control 
temperature accurately merely by making and breaking the electric 
current by means of a thermostat Figure 1-7 shows the thermometers 
used on tlie Chick Master incubator 

The development of an accurate thermometer for determining the 
temperature of tlie air surrounding eggs in an incubator is of rather 
recent origin However, Ferdinand 11 of Toscana m the seventeentli 
century designed an alcohol thermometer u ith which to measure tern 
peratures in an incubator He was also credited with designing a 
hygrometer. 

The Control of Humidity 

The instruments necessar) for measuring and controlling humidity 
m incubators have only been deaeloped smce 1900 Though a, hy- 
grometer was de%eloped m the seaenteentli centurj, it was not avidely 
used In fact, onlj since the start of the century ha\e there been 
satisfactory incubator by grometers for determining the relative amount 
of moisture within the incubator (Fig 1-7) 
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The more recent and more accurate moisture controls are the ones 
where tlie column of mercur)' in a thennometer makes or breaks an 
electric circuit, which controls a spray system of introducing moisture 
into the incubator (Fig. 1-7). 



Kik 1-7. Tlirnnctmrtors uvxl on a OucL Mailer inctibalor. From left In rJglit 
tficv* tlicTTnomclcrs ewilrol (I) lourr moiUurc lirrul, <2) maximum monturc, (3) 
llic Ii«lcn, (4) l!ic cooling, anj (5) tlx* dnuMc Kifrli temp* raturc ctmlrol 
(Courtr*) OiicL >fa»trr Inci)l»alor Co, Cln eland, Oluo ) 

Wnlilation 

Tlic \cnti!.ilion of incubators is not s\cU understood or controlled. 
Althougli each eompinj Im e<iu»ppod its inctibalors ssitli fans or 
other dcMces for cnrcul.itrnt; tl>e air in the incubator and Ii.is svorkctl 
out certain directions ssaili respect to the opi’iilm; and closing of ducts 
Of holes in these rmchmes, the operator knows hftic of uhat he it 
rcalK tlomc Ife uaJl contiimr to work in the "dork" until practical 
mstniments for meauinng tlie amount of CO- and osjptn in the air of 
the fnaibilor are de\eloj>etl and made a standard part of fncuhat/am 
It IS also cones i\.able tliat the inctilntor of the future may lx* itpiipped 
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with de\ices for maintaining an atmosphere containing constant 
amounts of oxygen and carbon dioxide Already the need for such 
controls at high altitudes is evident 

Tummg 

Man has imitated the hen and after some research decided upon a 
plan for turning eggs undergoing incubation Incubators are equipped 
with electric motors and time switches for turning eggs at regular and 
frequent mtervals Research in tins field may also be expected to 
yield fruitful results, as our present mediods of turning eggs dunng 
incubation are based upon limited observations and m\estigation and 
are no doubt madequate for best results Figure 1-S shows the 
mechanism for turning eggs used on the Robbins incubators 



Fig 1-S Left a racL of eggs in a Robbins incubator tilted to turn the eggs 
right the motor dm en mechanism for tilting the egg mck ( Courtesy Mo Agr 
Exp Sta ) 


American engineers and incubator manufacturers ha\e contributed 
much to perfecting the modem incubator They ha\e brought tern 
perature, humidity, and turning under control and have partl> solved 
the problems of ventilabon Howe\er, there remains research uork 
to be done in determining more exact requirements for successful in 
cubation and in designing equipment to satisfj those requirements 

M'ORLD WIDE USE OF ARTIFICIAL INCUBATION 

Artificial incubation is more generally used for hatching chicks 
(domestic foivl) than for hatdiing the >oung of other domesticated 
poultr> Howeier, the use of artificial means (incubators) for in 
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cubatmg the eggs of different species of domesticated pouItr> \aries 
considerably from country to country (See Table 1-1 ) 

Table 1-1 Artificial tneubolumfor hatching dometiicated ■poullnj jn 
different couninea * 


% ol eggs incubated artificially 


Country 

Clnckens 

Turkeys 

Ducks 

Geese 

Argentina 

CO 

30 

30 


Australia 

OJ 

SO 

15 

0 

Austria 

CO 

5 

70 

10 

belgiiim 

Canada 

85 

08 

00 

75 

50 

Chile 

40 

0 

14 

0 

Denmark 

95 

oO 

40 

40 

England 

99 

08 

90 

5 

France 

30 

0 

4 

0 

Greece 

10 

0 

0 

0 

Ilalv 

91 

0 


0 

Northern Ireland 

90-05 

o 

l(hS0 

0 5 

Pakistan 

5 

0 

0 

0 

Sweden 

99 

00 

90 

50 

United States 

97 

95 

75 

40 

Uruguay 

2 5 

1-2 

2 5 

0 


* Personal sun ej by E M Funk 

It was estimated, m 1952, that 95 per cent or more of the eggs of 
the domesticated fowl (cdiicken) were incubated in incubators in 
Austraba, Canada, Denmark, England, Northern Ireland, and the 
Umted States, ^^hereas in Greece, Pakistan, and Uruguay 90 per cent 
or more of the eggs of this species were set under hens 

It was estimated that 98 per cent of the turkey eggs incubated m 
England were set in incubators, whereas m Chile, France, Greece, 
Italy, and Pakistan all the eggs of this species were mcnbated by hens 
It was estimated by the \lmistries of Agriculture in Canada and in 
Sweden that 50 per cent of their goose eggs were set in incubators 
Most of the countnes reporting estimated 100 per cent of the goose 
eggs mcubated b> natural methods 

A much higher percentage of duck eggs than goose eggs are hatched 
m mcubators England and Siveden estimated that 90 per cent of 
the duck eggs for incubation were set in incubators, whereas in France 
and Uruguay it w as estimated that 93 to 98 per cent of the ducklings 
were hatched by hens 



Development of the 
Hatchery Industry 


The commercial hatchery industry is of quite recent origin, and its 
de\elopment has been phenomenal since the start of the century and 
especially since the 1920’s Within a halfcentury m the United States 
the setting hen has been replaced by the incubator of the hatchery 
There were, however, ancient beginnings or at least ancient coun- 
terparts of the present industry M de Reaumur writing in 1749 said, 

The Egyptians, to whom other nations have been indebted for the elements 
of the greater part of the sciences, have kept one art to themselves, which 
to this time has been practiced nowhere but among tliem, ojs , that of hatch- 
ing chickens without having the eggs sat on by hens They have a method 
of building for this purpose long and spacious ovens, very different in their 
form from those v\ e apply to common uses, tliese are prepared to receive a 
very great quantity of eggs, and by means of a gentle and well managed fire 
they communicate to such as arc placed m them a heat of the same degree 
with that which the hens give so equally to the eggs they sit on After they 
have been kept warm in these ovens during the same number of days as 
other eggs must remain under the hen, tlie period arrives when from each 
oven above thirty thousand chickens break and come out of tlieir shells 
at once, insomuch that they are measured and sold by the bushel 

M de Reaumur’s own metliod of using hotbeds for hatching eggs 
in relatively large numbers was essenhally a hatchery operation be- 
cause the production was planned to exceed the owner’s needs 

The slupping of baby chicks to customers was reported by Sir Ed- 
ward Browm of England to have been made m England and France 
inanj )ears before such shipments were made in the United States 

EARLY DEVELOPMENT IN THE UNITED STATES 

Mr. Enc Nisson, veteran hatcher>Trnan of Petaluma, California, writ- 
ing (1939) of the early histor} of the hatcherj industry of tlie United 
States said* 
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Jacob Graves of Boston built incubators and sold them in the 1870 s, and 
ue hare a copy of an adserlisement wherem he offers not only incubators, 
brooders, poultry feed, and the like but also chicks “two to four weeks old ” 
This was m 1873, and Gra\cs thus became, so far as we know, the first com 
mercial hatcheryman in the United States, but this did not start the hatchery 
industry any more than the Egyptian h-itclienes did or the couveurs in 
France who sold chicks hatched under turkeys many years earlier 
Tile hatchery industrj in the United States began when conditions wathm 
the country w’cre such as to make this kind of business practical, when it 
fulfilled an economic need The industry grew because of this need, and as 
it grew it became more efficient m methods and technique, so that its 
growth was constantly accelerated 

Our penod of industrial expansion built up our cities and urban popula 
tion, creating more markets for poultry products With this eiqiansion came 
better and more economical means of transportation, and poultry became 
a more profitable crop thus leading to speciahzation This condition w'as 
responsible for improaement in incubators during the latter part of the 
[mneteenth] century 

Since incubators of a fairly efficient type were available, those who began 
to specialize m poultry made use of them Jt was natural for neighbors to 
bring eggs to be incubated and finally to buy chicks, m this way, the 
hatching industry began 

Specialization and concentration in poultry did not, of course, happen 
over night nor spontaneously over all the country There were localities 
which, by reason of geographic features, nearby markets, and odier fa\or» 
able factors became areas of concentration 

One of the spots where speaalization and concentration were earliest 
de\ eloped was Petaluma, California Climate, soil, and natural features 
were favorable to poultry, and the nearby San Francisco metropolitan area 
furnished a ready market In this locality there were probably 20 persons 
who hatched chicks for sale and mcubated eggs for a fee by 1900 Some 
of them are still in the same business 

The first of these was C Nisson who purchased his first incubator in 
1880 and did considerable hatdung for neighbors in those sery early days 
Oitker spcis ironcentrshcor nere m Nen wAwe atuch ^ 

York's fresh food was produced It was natural for hatcheries to start there, 
and Joseph Wilson at Stockton, New Jersey, was the first of these, making 
his first shipment of chicks by express m 1892 By 1900 he did consider- 
able business in this way Other hatcheries made some shipments pnor to 
1900, but these appear to be accidental rather than regular 

Mr Wilson’s shipments proved the feasibility of carrying chicks a con 
siderable distance by express, thus servmg a larger group of customers, and 
a hatchery, provided the egg suj^ly was adequate, might be located any- 
where near express facilities 

Other areas developed later, and hatcheries were established Zeeland, 
Michigan, Tiffin, Ohio, and Vineland, New Jersey, were among the earbest 
and roost important 
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In those first years, a hatcheryman’s customers were all near by, none 
farther away than a fairly easy drive b>' horse and wagon, so hatcheries had 
to be located in spots where poultry was concentrated. This also limited 
the number of hatcheries and their capacities. 

Variety in Shipping Containers 

The first chick shipments were made in homemade boxes, berry crates, 
chip baskets, and improvised containers of various sizes and types. Neither 
the shippers nor carriers had much knowledge of the factors necessary to 
successful shipping, and both were anxious for the business and they learned. 

A. E. Bourke was tlie first Petaluma hatcheryman to do a regular business 
in shipping chicks. This was about 1899 or 1900. Mr. Bourke also de- 
signed and built practical and efficient wooden boxes for this purpose. 

In 1907 a middle western paper company . . . made a chick box of 
corrugated paper board. This proved popular and its use has since become 
universal. Boxes of this type, made after the original pattern, were pro- 
duced by E. F. Adams in Petaluma in 1908. Furnishing boxes to hatcheries 
is now quite a large industry in itself. 

It would be interesting to know who— of all the hatcheiymen— first had 
the courage to guarantee safe arrival of chicks when carried by express. 
We know that by 1912 it was fairly common practice, and we know also that 
it had a great effect on customer confidence and resulted in much heavier 
sliipments. The shipping of chicks C.O.D. was another stimulus to shipping, 
thought out by some enterprising business getter in the early da^^s. 

In 1918 baby chicks were adnutted to tlie mails. This widened the market 
still farther because chicks by mail could reach places not served by the 
express companies. Then, too, parcel post rates were cheaper tlian express 
rates in most cases. 

Brooding Inventions Helped 

One of the earliest problems to be faced when farmers used incubator- 
hatched clucks was that of brooding. Mr. Graves (mentioned earlier) sold 
artificial brooders as well as hens to mother tJiicks. Other incubator com- 
panies also sold brooders. Most of these early brooders were heated witli 
a wood stove. There were also homemade affairs using hot-water jugs or 
hot bricks, whit^ were j'ust as efficient in most cases as the brooders offered 
for sale at the time. 

The first radical changes in brooding came with tlie invention of tlie oil 
burning canopy brooder, in 1908, ly N. Arenberg of Petaluma. A coal stove 
embodying the same idea came out about the same time. Tliese brooder 
stoves could be placed in any type of building and permitted the brooding of 
larger units of chicks. They replaced, pretty generally, the older tj’pe of 
"mother board” brooders and were a factor in the growUi of commercial 
poultry farms. 

Improvements in brooding since that time have been largely in manage- 
ment ratlicr than in equipment. Present-day brooders are operated by 
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fuel oil, gas, electncity, and coal and are more economical m operation and 
more easily controlled than those of early days 

Mechanical Problems 

The mcubators used by our first hatchenes were lamp-heated, hot air 
type inth capacibes rarely mey 600 eggs Temperature was controlled b> 
a thermostat achng on a vaKe m the top of the incubator which opened if 
the temperature went too high, thus allowing surplus heat to escape Mois- 
ture was pro\ided by sponges or pans placed in the incubator, and in some 
cases the eggs were set m sand whi(di could be moistened The trays were 
usually of wire cloth or wooden slats, and the tummg was done bj hand 
Some of the early incubators used circulating hot water but m other respects 
were the same 

An important first improiement was m using the thermostat to control 
the flame instead of creating surplus heat and wasting it Bourke (1900) 
and Lutz (1906) imented regulators for incubators burning gas Studies 
m heat circulation made possible larger capacity incubators, and these 
larger types became popular among hatcber>Tnen The greatest unprcne 
ment, hov.e\er, was m the operators themselves who learned how to operate 
these tncky old tune incubators successfully 

Early attempts to use electnaty as a heating element w ere unsuccessful, 
chiefly because of the type of resistance wire used J L N\Tute of Petaluma 
ts the first commercial hatchery operator we know of to hatch bj electricity 
He had his first successful hatch m 1914 after many failures and expen 
ments His was undoubtedly die first completely elecbified hatcherj After 
a better kmd of resistance wire was made available, the electnficahon of 
the old flat machmes became a simple matter 

The “Blue Hen” and the "Wishbone” and other makes came out with 
mechanical turning devices— great labor savers which also promoted better 
hatches by reason of more frequent tummg 

Obstacles Encoimtered 

The mdustr> encountered several obstacles that bad to be overcome 
before it could eicpand The poultry fanciers were opposed to the 
development of a babv chick industr) because the> depended upon 
the sale of hatchmg eggs and breeduig stock for their business Here 
WHS a new business which threatened the established and entrenched 
fanciers busmess In fact, chicks were offered for sale at prices below 
the pnces at which fanciers had been selling hatching eggs Thus it 
IS eas> to understand their concern The following from the mmutes 
of the thirty eighth annual meeting of the American Poultry Associa 
hon (Reese V Hicks, President), m Atlantic Citv, August 13-15, 1913, 
shows how concerned the poultry industry was at that time about this 
newly dcN doping hatcherv mdustry. 
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Resolution presented by O L McCord, DmwiUe, Illinois, for C Pierce, 
Indianapolis, Indiana 

Whereas, during the past few years there has ansen a custom of sellmg 
and shippmg immature chicks generally known as “day-old chicks,” and 
w-HEHEAs, it has resulted m the foUowmg and other undesirable conditions 

1 The death of an extraordinary number of chicks through exposure and 
other improper and unnatural treatment 

2 Unusual difficulty in reanng the chicks wluch survive 

3 Weakened vitality and the dissemination of disease which cannot 
readily be detected at that early age 

4 The opportunity for unprincipled persons to hastily dispose of chicks 
before their health vigor, quabty, and value can be determmed 

5 The detenorabon of quabty in poultry throughout tlie country by tlie 
practice of mdiscnminately buying infenor eggs for hatching and sellmg 
the chicks 

6 The purchase in department and other stores of such chicks for the 
amusement of children, and its attendant cruelty, and wtiebzas, chicks when 
taken from an incubator or hen should be placed m a properly heated com- 
partment, and immediate shipment is therefore cruel, and 

Whereas, m some aties and stales this cruel practice has been prevented 
by the authonties, and 

Whereas, health, vigor, and disease cannot be readily determmed under 
the age of about four w eeks, 

Therefore, he it resolved, that this Association m comention assembled 
recommend to the Department of Agriculture at Washmgton, D C , and 
to the Society for the Prevention of Cruelty to Animals, that steps be taken 
to put a stop to the sale and shipment of chicks imder the age of four weeks 
And that the Secretary of this Association foiavard a copy of this resolu- 
tion to the Secretary of the Department of Agnculture, to the Secretary of 

-and \ti \Vie proper 

authorities or humane societies of the \anous states and leading cities 

Vice President Peters kou have heard the resoluhon, what shall be done 
with [A healed discussion followed after which the motion was tabled ] 

Chicks Admitted to Parcel Post 

The humane societies opposed the shipping of chicks because they 
thought It was inhumane to sbnj clucks and thus expose them to the 
hazards of weather and deprwe them of feed and water This was 
quite natural opposition because few Hvanen at the time knew that 
clucks carried a food reseiae (egg xolk) necessary to nourish them 
adequately for two or three days It was also true that the containers 
used were improiised and not well insulated or otherwise constructed 
to protect the cluck The opposition of the humane societies subsided 
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as the bab> cluck industr> became better equipped to handle chicks 
and the a\ erage person knew more about bab> chicks 
The United Slates Post Office Department refused to accept chicks 
as parcel post unUl forced to do so b> the war emergenej in 1918 
Up to that tune the onlj animal admitted to mails liad been the queen 
bee The postal authorities were concerned not onl> uith the prob 
lem of handling the chicks, but the) also anticipated requests for other 
anunals to be admitted to the mails This pros ed to be true 
The first president of the International Bab\ Chick Assoaation, 
Herbert H Knapp, Shelb), Ohio, wTiting in the Reliable Potillnj Jour~ 
nal in March 1924, presented tiie industry's account of the problem of 
getting chicks admitted to the United States mail as follosvs 

The second annual meeting of IBCA ssas held m Milwaukee, Wisconsin, 
September 25-28, 1917 It was at this tune that the matter of parcel post 
as a means of transporting chicks was discussed and the following resolution 
was adopted “ResoUed that it is the sense of this Comention that bab) 
chicks and all b%e poultry and poultry products be included in the parcel 
post service under such pracbcal regulations as ma) be pro\ided by tbo 
Postmaster General for the speedy and efficient shipment and handbng of 
such products to speed up nnd conform to the ne^s of the producers of 
poultry products at this time ” 

The Post Office Department had many tunes in the past ruled against 
the transportmg of an\^mg ab\e by parcel post Up to this time the only 
animated thing admitted to the mails was the queen bee, which could be 
transported wnthout food 

In their anxiety to be of ser^^ce to the entire poultry mdusbry , the Con- 
s ention had asked for too muHi and the resolubon was not entertained As 
the months passed the War Department gained full conbol of the express 
compames, and the condibons for the transportabon of perishable articles 
and livestock were deplorable and great losses resulted 

A committee was called at the Garden Show m New Tork, January 1918, 
and an mfiuenbal and competent man was employed by the Associabon to 
go to Washmgton and make another attempt to interest gov emment offiaals 
m the admission of baby chicks to the mails, other hve poultry not being 
considered 

After several bips to Washmgton which were fruitless as far as direct 
results were concerned this gentleman reported to the wnler that on ac- 
count of the large number of war measures then before the various depart 
ments of the government, it would be useless to press the request further 
at tliat time It was then the first of \Iarch and chick men were already 
malong shipments by express whidi resulted in thousands of chicks bemg 
lost before they reached their desbnahon The majonty of the hatcherv 
owners hesitated to open their plants at a time when the government was 
callmg upon poultrymen to increase produebon 
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In the meanhme, L D Allen, a member of die 
postmaster at Ne\^ London, Ohio, had interested is p ’ jjg js ^ 

somewhat of a politician and made frequent tnps o ,nf^nnation could 
man who realU broke die ice but on amount of "w 

not present the case Upon his return home he c e ^ _(.g l^p to 

distance phone, and arrangements were for 0\enn\er die 

Washmgton Through the good graces p . office Depart 

MTilerwas introduced to Clnef Clerk McArdle of 

ment. who in turn mtroduced me to the °c assistants to the Post 

of the Parcel Post Committee, which was made up of assistants 

master General „ , . „ viho was of die 

The greatest objection was from bars for all pet h\e 

opmion that to admit baby ducks would let do tarantulas snakes 

stock and he had \ isions of monkeys, parols, a g £ Sa^an^:s 

and e\ en bears in the daily mails As he I'^d^e isp bun that the 

Stamps as one of his mmor jobs it w as not difficu P potential help 

20000 000 baby chicks that could be sent on wou , would 

m the purchase of War Sa%angs Stamps and would supp y fighbng 

^ake the place of the beef, pork, and mutton then ^ ggpjd be 

taen across the water, and to the trammg cam^ a . product that 

no sound argument against the proposition ' e j transport it 

^^as badly wanted, they had the means at their command to ir f 

safely How could they refuse it? 

De\eloping Suitable Cluck Bows deaelop 

Another problem confronting the infant m ^ ^ without 

ment of suitable contamers m which chicks co K'very thing horn 
^due exposure endangering their aatabty or e ^ Interna 

*oe boxes to egg cases was most common 

bonal Baby Cbicb Association m 1917 lotj * / -tc’' x 2i" 

container for 100 chicbs xvas a 6 compartment o\ l,aj 

6') m which the bedding or Utter was w niamifacturers 

“f straw, and excelsior The BCA and e ^ 

de\ eloped standard and uniform boxes for > » ‘ 

''ere readily accepted by the hatchery industry 

Quality Problems Testing for pul 

Tile early industry also bad its quabty pro ei procedures 

lorum disease was unkno%vn before 1913, an a until after 

''ere developed the technique was not accep e United States 

^urapid whole blood test or field test was annou Before satis 

pepartment of Agriculture research workers adopted, 

■^ctory pullomm testing and control programs w rmrehased from 

^I'u-k purchasers experienced beax-y losses in clue 
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liatcheries, because the disease which was quite widespread was trans 
nutted to healthy chichs in the incubators 

There was also the person ready to make a “fast dollar” by buying 
eggs at the produce house or from any producer, incubating the eggs, 
classifpng the chicks by \aneties after the> hatched, and sellmg them 
for the best pnce they could gel Such practices gave the eatl^ mdus 
tr> a “black e> e,” but fortunately the conscientious and honest hafch- 
er>Tnen far outnumbered the unscrupulous and the industry gained the 
confidence of the poultry producers It should be noted that quality 
remains a major problem of the hatchery mdustr> 

GROWTH AND EXPANSION OF THE HATCHERY 
INDUSTRY 

The halcherj industry of the United States expanded very rapidly 
beb\ een World Wars I and II 

Number of Hatcheries 

The number of hatcheries increased from about 250 in 1918 to 11,405 
in 19iW (Ftg 2-1) Since that time the total number of hatchenes in 



the United States has declined However, in some states the number 
of Intchmes has increased, whereas m others the number has de- 
clined Tlic number of hatchenes has increased in the areas where 
broiler produdion Ins expanded The number of hatchenes in New 
Lnghnd and on the West Const hns declnu'd (Ste Table 2-1 ) 
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Table 2-1 Number of hatcheries in the United States 


1051 as a 
Percentage 


State 

1938 

1943 

1948 

1951 

of 1938 

Alabama 

99 

133 

90 

98 

99 

Arizona 

25 

25 

31 

21 

84 

Arkansas 

89 

307 

205 

128 

144 

California 

49G 

387 

828 

332 

67 

Colorado 

89 

89 

72 

74 

83 

Connecticiil 

143 

130 

132 

132 

92 

Delaware 

49 

48 

29 

27 

55 

Florida 

88 

9C 

135 

119 

135 

Georgia 

104 

147 

170 

207 

100 

Idaho 

50 

50 

37 

40 

80 

Illinois 

542 

44G 

345 

373 

69 

Indiana 

540 

431 

476 

3G5 

68 

Iona 

681 

C24 

725 

664 

98 

Kansas 

414 

360 

298 

284 

69 

Kentuckj 

09 

115 

132 

133 

134 

Louisiana 

37 

85 

92 

94 

254 

Marne 

204 

158 

128 

100 

49 

Maryland 

187 

123 

104 

100 

73 

Massachusetts 

360 

325 

SOS 

243 

08 

Alichigan 

308 

274 

200 

190 

52 

MmneAOta 

472 

538 

425 

472 

100 

Mississippi 

55 

64 

65 

83 

151 

IMissoun 

417 

410 

SCO 

435 

104 

^lontana 

21 

17 

22 

19 

90 

Nebraska 

259 

225 

250 

173 

67 

Nevada 

4 

3 

3 

3 

75 

New Hampshire 

202 

150 

170 

113 

56 

New Jersej 

21S 

241 

202 

170 

80 

New Mevico 

18 

15 

15 

17 

131 

New York 

523 

498 

372 

331 

04 

North Carolina 

130 

217 

248 

239 

184 

North Dakota 

55 

65 

55 

48 

87 

Ohio 

687 

597 

470 

506 

73 

Oklahoma 

215 

253 

279 

232 

108 

Oregon 

187 

166 

102 

104 

56 

Pennsjlrania 

592 

636 

650 

575 

97 

Rhode Island 

54 

37 

31 

24 

44 

South Carolina 

CO 

79 

85 

70 

106 

South Dakota 

lie 

126 

121 

127 

109 

Tennessee 

109 

159 

128 

111 

102 

Texas 

084 

615 

575 

514 

81 

Utah 

27 

31 

20 

20 

74 

Vermont 

54 

43 

35 

22 

41 

Virginia 

172 

144 

119 

129 

75 

kVnshinglon 

193 

202 

206 

207 

107 

est Virginia 

02 

51 

37 

47 

75 

isconsin 

370 

342 

350 

314 

84 

\Sjoming 

11 

12 

10 

10 

91 

United Stales 

10,531 

10,112 

9,341 

8,839 

81 
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Table 2-2 JIafchng egg capacity of katehenes tn the United States 

1951 as a 
Percentage 


State 

1938 

1943 

1948 

1951 

of 1938 


(thousaods of eggs) 



Alabama 

1,774 

4,084 

3,791 

4,464 

252 

Aruoaa 

716 

907 

1,100 

750 

105 

Arkansas 

2,321 

8,827 

4,980 

6,896 

297 

California 

22,327 

18,641 

22,354 

23,002 

103 

Colorado 

3,575 

4,515 

4,000 

3,900 

109 

Connecticut 

4,386 

5,780 

7,300 

8,430 

192 

Delaware 

2,320 

7,002 

8,236 

9,340 

403 

Honda 

1,698 

2,500 

4,300 

4,852 

286 

Georgia 

2,572 

0,668 

11,300 

15,668 

609 

Idaho 

1,428 

1,773 

1,542 

1,750 

123 

lUmois 

29,811 

36,681 

37,048 

36,757 

123 

Indiana 

28,652 

33,596 

35,948 

35,611 

124 

Iona 

35,690 

43,652 

47,324 

46,619 

131 

Kansas 

17,034 

19,810 

20,800 

19,500 

114 

Kentucky 

3.576 

5,263 

6,152 

6,571 

184 

I/>uisiaoa 

824 

1,981 

2,247 

2,252 

273 

Maine 

1,739 

1,886 

2,530 

3,320 

191 

Matjland 

5,033 

9,532 

12,755 

14,667 

291 

Massachusetts 

5,592 

6,828 

8,200 

8,590 

154 

Michigan 

12,833 

13,376 

12,000 

11,025 

90 

Minnesota 

24,798 

35,952 

36,600 

35,700 

144 

Mississippi 

1,SSC 

1,938 

2,448 

5,109 

S69 

Missouri 

21,713 

39,542 

42,000 

42,600 

172 

Montana 

402 

640 

1,185 

1,370 

341 

Nebraska 

14,230 

15,760 

16,159 

16,940 

119 

N es ada 

SO 

74 

76 

76 

95 

Xew Hampshire 

2,904 

3,599 

0,700 

6,800 

229 

N’cir Jersey 

7,775 

10,510 

12,100 

13,250 

170 

New Mexico 

5tS 

678 

COS 

698 

127 

New Aork 

North Carolina 
North Dakota 

9,729 

3,595 

1,775 

10,804 

9,393 

3,243 

10,409 

11,648 

4,139 

11,594 

12,721 

3,900 

119 

354 

220 

Ohio 

30,831 

30,783 

28,500 

27,500 

89 

Oklahoma 

7,902 

11,500 

15,500 

12,000 

151 

Oregon 

5,SSS 

4,909 

4,500 

5,100 

95 

PennsjUania 
Ithodc Island 
Sotitli Carolina 
South Dakota 
Tennessee 

18,909 

5Sl 

1,715 

4,095 

3.836 

23,744 

677 

2,568 

7,717 

4,707 

25,000 

860 

8,100 

7,875 

5,500 

26,000 

870 

3,029 

8,400 

5,900 

144 

150 

177 

168 

154 

Texas 

1 tall 
\ ertnoht 

17.914 

25,471 

27,000 

30,000 

167 

1,79S 

537 

1,638 

407 

1,242 

500 

1,810 

550 

101 

102 

Hrginia 
Mashins:ton 
Mest \ irginta 
IMscotiiin 

M yoming 

6,501 

6,158 

1,335 

12,750 

23G 

9,316 

5,950 

1,714 

12,873 

ISG 

12,034 

6,800 

2,197 

14,000 

270 

14,603 

0,800 

2,502 

13,200 

250 

225 

110 

192 

103 

100 

Lnilnl States 

397,376 

504,610 

551,817 

573,896 

144 
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Hatching Egg Capacil) 

The average egg capacit) of hatcheries m the United Stales has 
conhnued to expand From 193S to 1951 it inereased b) 44 per cent 
(Table 2-2) Some beheve tlicre is now more eapacit)' than is needed 
to suppl) the ducks raised in the United States, and the) cite tlie 
overproduction tint occurred in 1952 with its disastrous chick pnees 
The vear 1952 was a poor cluck >car, but even in )ears when the 
demand is hcav'v the limiting factor in production is seldom incubating 
capacit) but a limited suppl) of hatching eggs It should be noted 
that much more capacit) is needed to suppl) a given annual require- 
ment of Leghorns than broiler chicks because of the rclativclv short 
Leghorn season 

Chick Production 

From 1938 to 1951 chick production more than doubled m the 
United States (785,687,000 to 1,782,944,000) Figure 2-2 shows the 



Fig 2-2 ChteVs produced m the Uniled States b> hatchenes, 1930-1951 

expansion of hatcher)' cluck production in the United Stales (Also 
see Tables 2-2 and 2-3 ) In a few states (Nevada and New Mexico) 
production vv as less m 1951 than m 19^ Chick production expanded 
most m areas such as Georgia, Delaware, Mainland, Virgmia, and 
Arkansas (Tables 2-4 and 2-5) 

The increase m duck production m New EngHud and on the IVest 
Coast was ver) great The relative mcrease in the Midwest was not 
as great as m other areas, but total production continued to be very 
great m that region 
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Tahie 2-3 ^Ireragf egg capactlg p«r halchery tn the Untied Slales 


Slate 

1938 

1943 

1948 

1951 Capacity 
as a Percentage 
1951 of 1938 

Alalia nia 

17,919 

80,706 

42,122 

45,551 

254 

Arizona 

28,340 

36,280 

35,483 

35,714 

I2o 

iVrkan«as 

26,078 

35,766 

47,428 

53,875 

207 

California 

43,014 

48,167 

(»,152 

69,283 

154 

Colorado 

40,168 

50,730 

55,555 

52,702 

131 

Connecticut 

30,671 

44,461 

55,303 

63,863 

208 

Delaware 

47,346 

145,875 

284,000 

345,025 

731 

Florida 

19,295 

26,041 

31,831 

40,773 

211 

Georgia 

24,730 

45,360 

66,470 

75,690 

306 

Idaho 

28,560 

35,460 

41,675 

45,750 

153 

Illinois 

55,001 

82,244 

107,385 

98,544 

179 

Indiana 

53,059 

74,492 

75,680 

97,564 

184 

Iowa 

52,408 

69,955 

65,274 

70,209 

134 

Kansas 

41,144 

55,044 

69,798 

68,661 

167 

I^entueky 

36,121 

45,765 

46,606 

49,406 

137 

I/>uisiaaa 

22,270 

23,805 

24,423 

23,957 

108 

Maine 

8,524 

11,936 

19,765 

83,200 

389 

^larj land 

36,773 

77,495 

122,044 

146,070 

399 

Massachusetts 

13,333 

21,009 

26,623 

35,550 

22S 

^ilclllgan 

34,926 

48,817 

60,000 

61,184 

175 

Minnesota 

52,533 

66,825 

86,117 

75,635 

144 

Mississippi 

23,200 

30,281 

37,661 

61,554 

S44 

'Missouri 

59,203 

96,443 

116,666 

07,031 

165 

'Montana 

19,142 

37,647 

53,863 

72,105 

877 

Nebraska 

54,942 

70,044 

64,636 

07,919 

178 

Nevada 

20,000 

24,666 

25,335 

25,333 

127 

New Hampsliire 

14,673 

23,993 

39,412 

60,177 

410 

New Jerse% 

36,502 

43,647 

59,900 

77,941 

214 

New Mexico 

42,153 

45,200 

46,533 

41,058 

97 

New \ork 

18,673 

21 ,694 

27,981 

35,027 

188 

North Carolina 

27,654 

43,285 

46,967 

53,225 

192 

North Dakota 

32,272 

49,892 

75,254 

81,250 

252 

Ohio 

44,877 

51 ,562 

60,638 

54,547 

121 

Oklahoma 

37,032 

43,454 

48,887 

51,724 

140 

Oregon 

28,812 

29,572 

44,117 

49,038 

170 

Pennsjhania 

31,940 

37,333 

38,461 

45,217 

142 

Uhodc Island 

10,739 

18,297 

27,741 

36,250 

537 

South Carolina 

25,934 

32,506 

36,470 

43,271 

167 

South Dakota 

43,000 

61,246 

65,082 

60,141 

154 

Tennessee 

33,192 

29,603 

42,963 

53,153 

151 

Texas 

28,255 

41,416 

46,956 

58,865 

207 

Utah 

66,592 

9,044 

48,176 

62,100 

90,500 

136 

S'ennont 

9,465 

14,285 

25,000 

251 

■\ irgmia 

37,813 

64,002 

108,689 

113,201 

299 

Mashinglon 

31,906 

29,455 

33,009 

32,850 

103 

M esl Virginia 

21,532 

33,607 

69,378 

54,510 

253 

M iflconsin 

33, W3 

37,640 

40,000 

42,038 

124 

Mjoming 

21,454 

15,500 

27,000 

25,000 

117 

United Slates 






37,753 

49,905 

59,077 

64,927 

172 
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Table 2-4 Chid production in ike United States 


State 

1938 

1943 

1948 

1931 

1951 Production 
as a Percentage of 
1938 Production 

Alabama 

4,362 

(thousands of chicks) 
11.048 9,110 

23,669 

543 

Arizona 

1,317 

3,121 

1,070 

1,555 

118 

Arkansas 

4,933 

15,510 

16.068 

45,961 

917 

California 

S6,4G4 

66,138 

69,949 

98,132 

269 

Colorado 

G,C34 

10,943 

5,700 

8,050 

121 

Connecticut 

18,300 

39.859 

31,809 

44,227 

242 

Dela^vare 

0,843 

42,182 

42,076 

66,170 

1132 

Florida 

5,322 

11.025 

13,800 

16,930 

318 

Georgia 

0,161 

27,950 

54,700 

104,450 

1695 

Idaho 

2,328 

4.G93 

2.991 

4,295 

181 

Ulmois 

55,310 

116,857 

92,250 

90,637 

163 

Indiana 

GG G62 

114,993 

84,760 

109,589 

164 

Iowa 

67,032 

119,828 

74,985 

86,000 

128 

Kansas 

30,588 

51,754 

30,230 

88,100 

125 

Kenluckj 

G,948 

14,531 

10,100 

11,900 

171 

Louisiana 

9,083 

7,546 

5,076 

7,935 

347 

Maine 

4 223 

8,208 

7,801 

20,149 

477 

Maryland 

15,202 

49,609 

66,342 

88,140 

580 

Alossachusetts 

14,709 

29,060 

23,502 

35,500 

240 

Michigan 

22,001 

39,172 

20,500 

28.960 

131 

Minnesota 

34,375 

74,282 

44,500 

57,650 

168 

^Iississippi 

3,490 

7,143 

8,800 

25,159 

721 

Missouri 

61,189 

135,473 

82,000 

125,000 

204 

^lontana 

686 

1,610 

1,985 

2,634 

884 

Nebraska 

24,471 

40,103 

27,500 

83,746 

138 

Ne\ ada 

117 

137 

9a 

55 

47 

New Hampshire 

9,318 

19,696 

26,892 

40.G51 

436 

New Jersej 

18,306 

34,787 

26,233 

41,000 

09 4 

New Jlexico 

985 

1,948 

837 

9G2 

98 

New A’crk 

16,030 

28,138 

22,043 

30.3SG 

189 

North Carolma 

13,084 

39,180 

38,984 

58,890 

450 

North Dakota 

2,470 

5 646 

4,740 

5,810 

235 

Ohio 

59,803 

97,277 

53.000 

64,400 

108 

Oklahoma 

14,567 

36,021 

20,000 

20,800 

143 

Oregon 

6,316 

12,098 

9,200 

16,800 

260 

Pennsylvania 

36,945 

77,271 

55,800 

74,950 

205 

Rhode Island 

1,368 

3,709 

1,750 

1.570 

115 

South Carolina 

3,844 

8,384 

7.390 

11,297 

294 

South Dakota 

8,924 

18,666 

13,500 

15,940 

179 

Tennessee 

8,698 

15,883 

11,085 

17,585 

202 

Texas 

34,992 

77,745 

51,300 

81,518 

233 

Utah 

1,851 

2,778 

2,170 

3,410 

184 

Vermont 

1,394 

1,606 

1,453 

1,872 

141 

Virginia 

15,355 

88,991 

43,242 

63.095 

411 

Vashmglon 

9,079 

16,736 

19,100 

24,225 

267 

^^cst Virginia 

9,922 

5.802 

6,427 

9.902 

341 

isconsm 

18,748 

31.236 

19,100 

24,970 

133 

^^ionung 

344 

393 

425 

45S 

133 

Unitetl Slates 

785 687 

1,600,121 

1.262 345 1 

,782,944 

227 
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TaVf ii*’» r/nVl 


plate 

lots 

1943 

Alain ina 

41.000 

S3 007 

.\nToni 

52,080 

124 810 

.\rhnnsas 

51.440 

rii.ov! 

Califonm 

73.510 

170.8'»9 

Colorado 

74489 

122.957 

ConncclKiil 

127,072 

252.76! 

Delaware 

119,241 

87H.791 

Honda 

00.477 

114.813 

Cieorgii 

59.2 40 

190.130 

Idaho 

40400 

03.'»00 

IllinoU 

I02.410 

202.011 

Iiidiam 

12.4.148 

251.073 

Iowa 

08.401 

i92.0J2 

Kansas 

75.884 

113.701 

KentmVv 

70.182 

120410 

l^mislain 

50.207 

88.776 

Maine 

20.700 

51.949 

Mar} land 

110.003 

4«»‘4.325 

MassachuHstls 

41.021 

89,415 

Sticliigan 

59.018 

1 42.963 

Minnesota 

72.828 

438 070 

Mi<«i«sij)j»i 

03.454 

ni.wio 

Missouri 

140.730 

330.422 


Montana 

Si.CCrt 

94.705 

Xelira«ha 

04.482 

178.245 

Xciada 

29.210 

45.606 

New Ilamitslure 

40.129 

130.819 

New Jersey 

85.943 

144444 

New Alcxifo 

71.709 

1294C0 

New York. 

30,800 

.10412 

North Carolina 

loo.ctc 

180452 

North Dakota 

41,909 

80.709 

Ohio 

87,032 

1C2J450 

Oklahoma 

07,753 

142475 

Oregon 

33,775 

72.879 

Penns jh ania 

01.224 

121.495 

Rhode Island 

25,535 

100.243 

South Carolina 

58.242 

100.120 

South Dakota 

70,931 

148.142 

Tennessee 

79,798 

99493 

Texas 

55.192 

120,414 


Utah 08^55 81.705 

Vermont 24,518 37.849 

Virginia 89,273 265.909 

^^ashlngtoll 47,041 82.950 

West Virginia 47,129 114.941 

Wisconsm 49,801 01.391 

^^Jomulg 31,272 32,750 

74,007 159.129 


^atc^fr^J {n iffl 
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1 l’r«»l>irlh»n 


n* s 

rm-Milage 0 ! 

1948 

1051 1038 rnhjiiflifrti 

101.222 

241420 

51S 

31416 

71.048 

Itl 

153 028 

y*.3.#J>i 

C48 

213.259 

295478 

102 

70.IC6 

108,78.4 

116 

240.977 

3 45.0 5 4 
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Table 2-6 Uiihsaiion of capaaii/ (chiefs produced per eijp capaalp) 

1931 Utilization 
as a Percentage 


State 

1938 

1943 

1948 

1951 

of 1938 

Alabama 

2 4G 

2 71 

2 40 

» 30 

215 

Arizona 

1 84 

3 44 

0 97 

2 07 

112 

Arkansas 

2 13 

4 05 

3 23 

6 56 

308 

California 

1 63 

3 55 

3 13 

4 27 

262 

Colorado 

1 86 

2 42 

1 43 

2 06 

111 

Connecticut 

4 17 

5 68 

4 36 

5 25 

126 

Delan are 

2 52 

6 02 

5 11 

7 08 

281 

Florida 

3 13 

4 41 

3 21 

3 40 

112 

Georgia 

2 40 

4 19 

4 84 

6 67 

278 

Idalio 

1 63 

2 65 

1 94 

2 41 

148 

Illmois 

1 86 

3 19 

2 49 

2 47 

133 

Indiana 

2 33 

3 42 

2 36 

3 08 

132 

Iowa 

1 88 

2 7a 

1 58 

1 84 

98 

Kansas 

1 80 

2 61 

1 45 

1 95 

108 

Kentuckj 

1 94 

2 76 

1 64 

1 81 

93 

Louisiana 

2 53 

3 81 

2 26 

3 21 

127 

Marne 

2 43 

4 35 

2 88 

6 07 

250 

Marj land 

3 02 

5 20 

5 20 

6 01 

199 

Massachusetts 

2 64 

4 26 

2 87 

4 13 

156 

Klichigan 

1 72 

2 08 

1 71 

2 49 

145 

Minnesota 

1 39 

2 07 

1 22 

1 Cl 

116 

Mississippi 

2 52 

3 69 

S 59 

4 92 

195 

^Iissoun 

2 43 

3 4S 

1 05 

2 OS 

118 

Montana 

1 71 

2 52 

1 68 

1 92 

112 

Nebraska 

1 72 

2 54 

1 70 

1 99 

116 

Ne\ada 

1 46 

1 85 

1 25 

0 72 

49 

New Hampshire 

3 14 

5 45 

4 01 

5 98 

190 

New Jersej 

2 35 

3 31 

2 17 

3 09 

131 

New Mexico 

1 80 

2 87 

1 20 

1 38 

77 

New York 

1 65 

2 61 

2 12 

2 62 

159 

North Caroliua 

3 64 

4 17 

3 35 

4 63 

127 

North Dakota 

1 39 

1 74 

1 15 

1 49 

lOT 

Ohio 

1 94 

3 16 

1 86 

2 34 

121 

Oklahoma 

1 83 

3 13 

1 48 

1 73 

95 

Oregon 

1 17 

2 46 

2 04 

3 29 

281 

Pennsj 1\ ania 

1 92 

3 25 

2 23 

2 86 

149 

Rhode Island 

2 35 

5 48 

2 03 

1 80 

77 

South Carolina 

2 24 

3 26 

2 38 

3 73 

167 

South Dakota 

1 79 

2 42 

1 71 

1 DO 

106 

Tennessee 

2 27 

3 37 

2 02 

2 98 

131 

Texas 

1 95 

S 05 

1 90 

2 72 

137 

Utah 

1 03 

1 70 

1 75 

1 88 

183 

Vermont 

2 47 

3 95 

2 91 

3 40 

138 

\ irginia 

2 SG 

4 10 

3 34 

4 82 

183 

ashington 

1 47 

2 82 

2 81 

3 56 

242 

esl Virginia 

2 19 

S 42 

2 93 

3 90 

178 

A\ isconsin 

1 47 

2 43 

1 SO 

1 89 

129 

^^jommg 

1 4(i 

2 11 

1 57 

1 83 

125 

Unilc<l Slates 

1 98 

3 19 

2 29 

3 11 

157 
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Utilization of Capacity 

There is a great deal of variation in the utilization of hatchery ca- 
paaty m the different states as well as in hatchenes located in the 
same state (Table 2-6). Hatdienes supplymg chicks to the broiler 
trade are able to operate their capacity over most of the year, whereas 
hatchenes selhng to general farmers or to commercial egg producers 
have a relatively short season and, therefore, hatch relatively few 
chicks per unit of capacity The states that rank high in chick pro 
duction also rank relatively high in either egg production, broiler pro 
ducbon, or both (Table 2-7). 


Table 2-7 The ten hgh itales m ektcL produeiion and their rank tn 
egg and brmler jiroduetion {1951) 


Rank m 
Chick 
rroduction 

State 

Chicks 

Produced 

Hank m 

Eggs 

Produced 

Hank in 
Broiler 
Production 

1 

Missouri 

125,000,000 

6 

n 

2 

Indiana 

109,589,000 

11 

8 

S 

Georgia 

104,450,000 

24 

1 

4 

California 

98,132,000 

4 

7 

5 

III loots 

90,657,000 

5 

IS 

C 

Maryland 

88,140,000 

29 

4 

7 

Iowa 

86 , 000,000 

1 

26 

8 

Texas 

81,518,000 

7 

5 

9 

PeonsyUania 

74,250,000 

S 

17 

10 

Delaware 

66,170,000 

43 

2 


Percentage of Chicks Raised Thai Were Hatched in Commercial 
Hatcheries 

The percentage of chicks hatched m commercial hatcheries con 
tmned to increase from 1938 to 1931, as shown by Table 2-8 The 

Tebir 5-8 Prlimaled percrnlojc, o/ ciirlou raised m the United Slates ichieh 
vere hatched by eommereuil hatchenes, 193S-195I * 

1938 CO I 19iC 87 4 

1940 71 G 1948 88 2 

1942 79 5 19o0 91 0 

1944 83 2 1951 5 

• >rom B \ E . U.S D \ 

shift from hen or small farm tvpe incubator hatching to commercial 
hatching serv ed as a source of continued evpansion in the early day s 
of the liatchcry industry But, as revealed by Table 2-7, such evpan- 
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sion is over; the commercial and breeder hatcheries now hatch more 
than 90 per cent of all chicks hatched in the United States. 

POULTRY ORGANIZATIONS 

The hatchery industry and its related poultry organizations devel- 
oped simultaneously. Most of these organizations in the United States 
developed after the hatchery industry began its rapid expansion. 
However, the American Poultry Association was organized many )'ears 
( 1873 ) before there was any hatchery industry. 

Poultrymen and hatcherymen have organized many associations, 
federations, etc., to promote their interests. Some have been short- 
lived, and others have relatively long histories. Some are local, others 
state-wide, and still others are national or international in member- 
ship. Some were organized to promote poultry improvement, some 
to ser\'e as trade organizations and to carry on marketing activities. 

American Poultry and Hatchery Federation 

The trade organization more directly concerned with the hatchery 
industry is the American Poultry and Hatchery Federation (formerly 
the International Baby Chick Association) with headquarters in Kansas 
City, Missomi. 

It was organized in 1916 at Cleveland, Ohio, soon after the hatchery 
industry of the United States began its rapid expansion. The objects 
of the association adopted at that meeting, which are contained in the 
present constitution, are: ‘The objects of this association shall be to 
foster, promote, improve, and protect the baby chick industry and 
all branches of poultry husbandry.” Individual delegates from the 
respective APHF state affiliates constitute the Board of Directors. 
They meet annually, before the annual business meeting and the con- 
vention, for the purpose of transacting the business of the association. 

The Executive Secretary carries on the work of the association under 
the broad programs laid do>vn by the Board of Directors and the 
executive directors. The association has several standing committees 
which serve as advisory committees; Membership, Planning, Farm 
Education, Transportation, Disease Control, Fair Trade Practices, and 
Group Insurance. It also has two administrative committees: Finance 
and Research. 

The association is financed by membership fees or dues collected 
annually from more than 5,000 members and by the rentals collected 
from booth space sold at the annual convention. Figure 2-3 shows a 




Fic 2-3 A partial mcw of an Amencan Poultry and Hatchery Federabon con- 
Ncnbon. (Courtesy Amencaa Poultry and Hatchei> Federabon) 


scene from an APHF comention. Tbe dues adopted in 1951 were 
based on hatchery capacity: 

Up to 35,000 to 100.000 to 250,000 

34.039 99,999 249,999 andO\er .Associate 

t5 00 $10.00 $20.00 $25.00 $15 00 

The code of ethics of the present (1952) constitution of APHF reads 
as follows: 

All members of the Federation shall subscribe in uTiting to the follcj\\*mg 
Code of Ethics; 

We possess the greatest faith m the future of the poultry industry. We 
bebn e that baby chicks possess the factors of cons enience, safety, certainty, 
and economy in replenishing poultry flocks 

We pledge our earnest coopetabon with and protection of the public 
through 

Honest, truthful adierbsiog. 

Honest, upn^t business methods; 

Honest pj^uction and sale of chides as represented; 

We bebeie in the Amencan Poultry and Hatchery Federation. Inc., 
subscribe to the pnnaples lor which it stands and agree to be bound 
by Its rules, as well as the rules approved for the ha^ chick industry 
b>’ the Federal Trade Commissioru 

This is a statement of pnnciplcs which should guide all hatchery- 
men, but it goes without S3>mg that e\er>' hatcheryman is on his 
owTi honor in carrying out this code of ethics and that some members 
fail to live up to this fine code. 
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This association has rendered valuable service to tlie hatchery and 
poultry industry of the United States and Canada Since its begin- 
ning, it has continued to expand its service to the industry. 

It issues a monthly pubhcation, Amertcan Hatchery News, and an 
annual directory, Who’s Who tn the Hatchery World 

The research program of this association initiated in 1948 gives 
promise of rendering real service to the hatchery and poultry industry 
The first product of this program was the preparation and publication 
in 1949 of the book Fertility and Hatchahility of Chicken and Turkey 
Eggs, John Wiley & Sons, New York Financial grants in support of 
research of direct importance to the hatchery industry ha\e been made 
annually to state experiment stations The research projects in prog- 
ress in 1952 were 

1 California Tlie Gaseous Environment of the Early Chick Embryo in 
Relation to Its Later Development and Halchability 

2 Connecticut The Chemical Embryology of Hereditary Traits of the 
Fowl 

3 Cornell Studies to Detect Ferbbty in Fresh Eggs 

4 Kansas A Study of Ferbbty in Broad Breasted Bronze Turkeys 

5 Kentucky A Work SimpbficaUon Study of Labor Pracbces, etc , in 
Hatchenes 

6 Minnesota A Study of the Variant PuUorum Problem 

7 Missouri A Study of Optimum Holding and Incubabng Condibons 
for Hatching Eggs 

8 Nebraska The Effects of Arlifiaal Diluents, Time, and Temperature 
on Motibty and FerbUzing Capacity of Turkey Semen 

9 Oregon Factors Related to Fertility m Chickens 

10 Wisconsin Nutntion of Breeding Stock 

Poultry Science Association 

This IS an organizabon of those engaged in poultry research, resi 
dent or extension teachmg employed by state, provincial, or national 
goiemments in the United States and Canada, and those who have 
left such goxemmental positions to enter industry or have by disbn- 
guished research work or service been accepted as members 

The object of this Association as stated in the Constituhon is 

The object of this Association shall be the advancement of poultry hus 
bandry tliroughout the United Stales and the Dommion of Canada, espe- 
cially as It relates to the profession of teaching, botli resident and extension, 
and research 

Annual scientific and busmess meebngs are held at agncultural col- 
leges throughout the United States and Canada, at which time papers 
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are presented reporting the results of research or on subjects of inter 
est to teachers 

The association publishes a bimonthlj scientific publication Poultry 
Science 

Slate Impro\ ement or Hatchery Organizations 

Most states m the United States base one or more state poultiy 
organizabons ^^hlch promote their respective poultry interests Many 
of these organizations admmister at the stale level the National Poul 
try Improvement Plan Some of these state associations are active in 
holding state conventions issumg yearboolcs or lists of members and 
otherwise promoting their poultry industries 

The Worlds Poultry Science Association 

This association is semiscientific in that m peacetime it sponsors a 
triennial congress known as the Worlds Poultry Congress The Nmth 
Worlds Poultry Congress was held in Pans France in 1951 and the 
Tenth Congress was held m Edinburgh, Scotland m 1954 The pro- 
ceedings of these meetings contain the scientific papers presented at 
the congress 

This assocution also publishes a quarterly journal the World's Poul 
try Science Journal It contains world wide poultry information and 
abstracts of scientific papers or articles as weU as some scientific 
papers 

American Poultry Association, Inc 

Tins association organized in 1873 at Buffalo New York is the old 
cst poultry organization in America It has served primarily as an or 
ganization to promote standard bred poultry in the United States and 
Canada 

The principles adopted by tlie association at the time of its organiza 
tion were briefly 

1 In each breed then existing the most useful type should be made 
the standard type 

2 No more breeds should be recognized as having distmcbve breed 
character than could be identified readily by at least one conspicuous 
character or a combination of conspicuous characters not possessed 
in the same combination by any other breed. 

3 Recognition of color varieties m a breed should be hmited to 
plainly disbncbve color patterns. 

The assoaabon revises and publishes at irregular mterv-als the 
Amcncan Standard of Perfection 



Development of Hatchery Industry 


39 


National Turkey Federation 

This IS a national (United States) organization of turkey producers 
whose objectives are stated as follows* 

1 To increase the consumption of turkey, 

2 To promote legislation fa\ orable to the mdustiy, 

3 To assist m coUecting and distnbutmg news matenal, market mforma- 
bon, and other informabon about the turkey mdustry, 

4 To promote turkey research, assist turkey people m getfang the best 
mformabon available on turkey breeding, raising, and markebng methods, 

5 To work m every way possible for the best mterests of the turkey 
industry 

Beginning in 1949, the Federation began holding annual conventions 
wath commercial exhibits as a part of their annual meetings This 
association also promotes the Eat-Nfore-Turkey campaign 

Institute of American Poultry Industries 

This IS pnmanly an organizabon of poultry and egg packers and 
processors The objects of the Inshtute are 

1 To promote educabonal work and develop the interest of the egg and 
poultry industry for the general betterment of such mdustr)' and not for 
pecuniary profit 

2 To afford a means of cooperabon with the federal and state govern 
ments in all matters of general concern to the industry 

3 To promote study of the arts and sciences connected with the produc- 
tion, preparabon for market, and markebng of eggs and poulby 

This organization stages an annual fact-findmg conference, where a 
program is presented generally designed to keep the industry abreast 
of the research and progress bemg made In recent years exhibits of 
equipment have been featured at these conferences 

National Poultry, Butter, and Egg Association 

This organization was designed to combine poultry and dairy trade 
interests It holds an annual convenbon and maintains a staff to cany 
on its program throughout the >ear The objects of this associahon 
are 

1 To disseminate accurate and reliable information concerning live and 
dressed poulb), butter, eggs, and other food products 

2 To advance and improve commercial condibons m the poultry, butler, 
and egg trades 

3 To foster and strengthen fnendl> and cooperabve relations between 
poultry, butter, and egg dealers in all parts of the United States, and to 
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secure unproved transportation facilities and ;ust and equitable rates, 
charges, rules, and regulabons for die same 

4 To educate and guide public opimon m all parts of the United States 
to the extent of secunng legislation calculated to foster trade and safeguard 
consumers 

5 To settle differences between the several members, and members and 
non members, and to procure uniformity and certainty m trade usages, and 
kmdred matters relating thereto, as they may from time to time anse 


Organizations for the Promotion of Consumer Education 
The Poultry and Egg National Board organized m 1939 has devel- 
oped an extensive program of consumer education vvuth a limited 



Fio. 2-1 Pouluy anJ Egg N31ion;.l BoarJ Laboiatory l.tchm tor developing 
new uses and recipes for poultry and eggs 


budget (about $250 000 annually) B> working with home econo- 
mists m industr>. colleges, and public schools, and witli food editors, 
they have done much to educate consumers m the use of eggs and 
poultry meat By using this cooperative method the industry has re- 
ceiv ed many dollars in publialy for each dollar expended 
Tins organization is financed by contnbutions from the poultry’ 
industry, chief of vshich have come from the hatchery mduslry 
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The New England Poultr)' and Egg Institute organized in 1938 has 
since 1946 been a branch of the Poultr^^ and Egg National Board. It 
conducts the consumer-education program of PENB in New England. 

PENB maintains a well-staifed and equipped laboratory kitchen 
where recipes for preparing poultry and egg dishes are developed and 
tested before being released to homemakers. Figure 2-4 shows a 
view of that laboratory’. 

In addition to the national organizations discussed here, there are 
many regional and state trade organizations of persons and firms en- 
gaged in handling poultry and eggs. 

Cooperative Poultry Organizations 

Throughout the United States, there are many cooperative poultry 
organizations whose primary object is to market products for their 
members to the best advantage. Some of these associations also serve 
as purchasing agents for their members. They may specialize in spe- 
cific products, as the Northwest Turkey Growers Association. They 
may engage in poultry breeding, chick and poult production, as does 
the Western Cooperative Hatdieries. 

Some cooperatives are organized for the purpose of conducting 
auction sales of the products of their members. 

Some of the general farm cooperatives also market poultry products 
and othenvise service the poultry producers who are members of their 
organizations. 

Other Organizations of Interest to Hatcheiymen 

American Farm Bureau Federation, a national general farm or- 
ganization. 

American Feed Manufacturers^Association, a national organiza 
tion of feed manufacturers. 

Association of American Feed Control Ofiicials, an organization 
of state officials who supeivase tlie sale of feed in their resrv 
tive states. 

Council of American Official Poulin’ Tests, an organizatj^^ 
those who supen'ise the stale egg-la>fing contests. Thei* v ^ 
an annual report containing a summary of egg-laying tes^ 

National Association of Commissioners, .Secretaries, and D? 

of Agricultiure. ' 

United States Record of Performance Association, a naff 

ganization of U.S.R.O.P. breeders. or- 



3 

The Hatchery and Its Equipment 


The hatchery and xts equipment constitute the physical plant neces 
sary for producing and marketing chicks 

TYPES OF HATCHERIES 

Hatcheries may be classified m many ways size, delivery of chicks, 
land of chicks produced, source of hatching eggs etc Hatcheries vary 
m size (capacity) from a few hundred eggs to more than one million 
Some sell all their chicks at the door (local deh\ery), while others ate 
classified as mad order hatchenes Hatcheries specialize in chicks for 
broiler production, egg production, or they sell several breeds 
Some are breeder hatchenes, primarily poultry breeders who sell 
chicks, whereas others are commeraal hatchenes purchasing all or 
most of their hatching eggs from supply flocks owned by producers 


LOCATION FOR A HATCHERY 

The proper location of a hatchery may determine its success or 
failure The breeder hatchery is usually located on the breeder’s own 
farm Such hatchenes ha\ e usually, and especially in the eastern part 
of the United States, been started on the poultry breeder’s farm by 
the addition of incubators and hatchmg chicks as a part of the poultry 
breeders operations 

The commercial hatcheryman has a diSeient problem in location 
However, some of the things the commercial hatcheryman must con 
sidet with respect to location wiU also apply to the breeder who oper 
ates a hateberj Important considerations are the nearby demand for 
chicks, competition transportation facilities local taxes, and the source 
of hatchmg eggs 
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Demand for Chicks 

Successful hatcheries are generally located where there is a good 
demand for chicks either locally or relatively nearby Since automo- 
tive delivenes have become commonplace, hatcheries often serve cus- 
tomers se\ eral hundred miles from the hatchery However, there are 
man) adiantages m being located near the chick customers 

Though few new hatchenes are anticipated in the near future, any- 
one planning the establishment of a new hatchery should regard the 
local and nearby demand for chicks as an important factor The kind 
of chicks in demand should also be carefully considered, whether the 
demand is for chicks for broiler production, egg production, or for a 
general purpose fowl 

Competition 

The kind and amount of competibon in the territory should be sen 
ouslv taken into account The fact that several hatcheries of sufficient 
capacit) are already serving a temtory does not necessanly mean that 
such temtory may not be a suitable location for another hatcher) 
There are numerous examples of new hatchenes being estabbshed and 
becoming highly successful while the older hatchenes have closed 
their business, the reason being that the new hatchery produced better 
quality chicks and/or had a more aggressive sales program 

If, however, the tenritoi) is adequatel) sen'ed by hatcherymen who 
ire qualit) conscious and meeting the demands of their customers, 
a new hitchei-) will have difficulty in establishing a profitable business 

Transportation 

Adequate transportation facilities are iieccssarv for conducting the 
business of a modern Intcher)* and should be carefully considered 
when locating a hatcher) Bad transportation, once the prune con 
sideration, now assumes secondaiy importance, and public highwa)s 
are now most important Rail transportation remains very important 
to the mail order hatcher), but the kind of public roads that lead to a 
hatcher) are much more important when it serves a local or nearb) 
market 

Air transportation for the breeder or hatcher)Tnan who fills a na 
tional or international chick demand is a necessity 

Source of Halchmg Eggs 

The hatcher) man should consider the source of hatching eggs before 
deciding on a location The ideal location is one near both the chick 
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customer and the source of hatching eggs, but such an ideal cannot 
always be attamed and the hatcheiyTnan may ha\e to choose bet^\een 
locatmg near the chich customers or near the source of hatching eggs 
There are man) successful hatdierymen located near their source of 
hatchmg eggs servicing chick customers at distant points, and on the 
other hand there are also many successful hatchenes located in the 
broiler produang areas which transport most of their hatching eggs 
several hundred miles 

From the history of the development of the hatchery industry in the 
United States (see Chap 2) the trend appears to be toward hatchenes 
developmg in the areas where the chick customers are located 

Labor Costs 

Labor cost m producing chicks is becoming more important as w ages 
advance Such costs are higher m cities and tow’ns where labor is 
highly organized The avadabiht) of labor and its cost should be 
considered in locating a hatcher) 

Location within the Town 

The hatchery must be located where there are adequate and de 
pendable utilities A location m the part of town where fanners trade 
IS desirable, if suitable parkmg facilities are available The trend has 
been toward locatmg hatchenes at the edge of town where adequate 
facilities are avaJable for parking and where the batcher) may be less 
of a public nuisance Because of odors in hot weather and otherwise 
unsanitar) conditions, some hatchenes have been forced to move from 
the downtown areas of cities that have ngid sanitary regulations 
Figure S-1 shows an attractive and well located hatcherv 



Fic 3-1 An attractive hatchery with parlaag space beside it. (Courtesy Seattle 
Hatchery, Seattle; Washington.) 
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HATCHERY BUILDING 

The building that houses the hatchery should be carefully planned 
and well constructed. Many buildings can be rented that will serve 
fairly well as hatchery buildings, but the best arrangement is a building 
planned and constructed especially to serve as a hatchery building. 

Plans for a Hatchery Building 

Before building, careful consideration should be given to the services 
performed in a hatchery, and plans should be developed whereby the 
arrangement of the building will save time and labor in performing 
the work that has to be done. Figure 3-2 shows a suggested floor plan 



Fig 3-2. Floor plan of well-arranged, large commercial hatchery. (From 
Hatchery 6- Feed, September 1952. ) 

for a well-arranged hatcherj’. ‘Ibe arrangement of a hatchery building 
"^1 depend somewhat upon its capacity and the side lines carried by 
the hatchery. Any hatchery worthy of the name should have separate 
rooms for the office and the incubators. Other separate rooms such as 
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a room for cleaning trays, an egg-holding room, egg-receiving and 
trayrng room, and display room for equipment are desirable. 

Construction 

It is desirable that the hatchery building be well constructed of dura- 
ble and fireproof material, insulated, properly ventrlated, heated and 
lighted, and, in the warmer regions, air-conditioned. 

Different materials have been used for constructing satisfactory 
hatchery buildings. Hollow tile, stuccoed over the outside with glazed 



Fic 3-3. The interior of a weU-constnicted hatchery building. Note concrete 
floor wth drams, glazed tile walls, space heaters, high ceilings, and adequate 
Lghting (Courtesy Western Hatcheries. Dallas, Texas ) 


tile inside, makes a very attractive and serviceable building Brick on 
the outside and glazed tile on the inside make for durability and for 
ease m cleaning (See Fig 3-3.) 

It is highly desirable that the temperature of a hatcher>' be fairly 
uniform throughout the year. Therefore it is important that the build- 
ing be insulated to minimize the extremes in temperature and thereby 
reduce the cost of beating and coolmg. 

Air conditioning of offices, duck-bolding rooms, and egg-traying 
rooms is almost a must for hatcheries that attempt to operate the year 
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around in the Midwest and South It not onI> protects the chicks, but 
air conditioning also increases the efficiencv of the labor used in the 
hatcher) and in the office 

A dependable and economical heating s>stem, which will maintam 
uniform temperature throughout the cold months, is necessary Hot 
water and steam s) stems \\ ith radiators or space heaters are \ ery sat 
isfactory 

Proper hghbng is necessary for efficient work in performmg the ser 
Vices required in a hatchery Fluorescent lighting has become popular 
in hatcheries 

Sufficient \entiHtion is required to remo\e moisture, odors, and car 
bon dioxide and to provide plenty of fresh au- for the emplojees and 
the incubators 

A well constructed hatchery building should be fireproof, but since 
most incubators in use are made of wood and therefore will bum read 
d>, fire extinguishers should be installed in the hatchery building 
especially in the mcubator room, and other rooms where there are 
supplies or equipment that may be ignited 

INCUBATORS 

The most important equipment in a hatcher) are the incubators 
The success of a hatchery frequently depends upon the cost of produc 
mg chicks, and tlie cost is determined hrgely b) tlie percentage of 
hatch obtamed and labor efficiency in producing chicks The selection 
of the proper mcubator may determine the success or failure of a 
hatchery Fortunately incubators have been greatl) unproved since 
the 1920 s and the batcheryman may now choose an) of several w ell 
constructed incubators that hatch high quahty chicks (See Fig 3-4 ) 

Types of Incubators 

All present day incubators purchased b) hatcher)anen are of the 
forced draft t)’pe The hatcheryman, however, must choose between 
incubators that incubate and hatdi within the same compartment and 
those that incubate in one compartment and hatch m another com 
Partment or maclime They must also choose between incubators 
"here eggs of all ages are incubated together and single stage (same 
®Pgs) incubators Each of these Ij'pes of incubators has its ad 
ncrciUs and apparcnth ill of them arc gw mg sitisfactorv results 
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Construction 

An incubator must be well insulated so as to maintain uniform 
temperature throughout, and it should be built to require a minimum 
of maintenance and repairs over a penod of years Wood, ply\vood, 
and metal are used for the exterior as well as for the interior wall 
Some are finished with inlaid Imoleum inside and outside Cork and 
Fiberglas are used for insulation 

Cost 

The original cost of an incubator must be considered, but the cost of 
operation per chick hatched and the labor cost of producing chicks 
with the incubator are more important than the original cost Many 
hatcheiymen who have been slow to abandon obsolete equipment 
could pay for new equipment within a few seasons out of what they 
realize from the extra salable chicks that modem mcubators would 
produce for them On the other hand there is no need to abandon old 
incubators that hatch well and do so efficiently 

Controls 

An incubator, to be successful, must be equipped with controls which 
accurately control temperature, humidity, and turning and it must be 
built to provide fresh air and remove carbon dioxide Incubators come 
equipped with accurate thermometers, but the accuracy should be 
checked from time to time The wicks used on wet bulb thermometers 
must be kept free of mineral deposit from hard water Soft water 
should be used with such thermometers The turning mechanism 
should be checked regularly to see that it is operating properly 

Other Considerations 

The hatcher} man w hen selecting an incubator, should consider the 
floor space required and the height of the machine He should also 
consider eise of cleaning and disinfecting for sanitation The amount 
of labor required to produce 100 chicks is an important consideration 
and will become more important in the future 


OFFICE equipment 

■^e business operations of a hatchery, which must be accurate, are 
performed m the offices Therefore, well-equipped and properly ar 
rangetl offices are needed for caiT>ing on the business of the hatchery 
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Deslvs, filing cabinets, typewriters, record books, adding machines, 
and a safe are required in every well-managed hatchery. 

A mimeographing machine or other duplicator is a useful piece of 
equipment for most hatcheries. An addressograph is valuable where 
large mailing lists are circularized. For a detailed discussion of hatch- 
ery office work, see Chapter 14. 


OTHER EQUIPMENT 

The equipment needed for servicing hatcher>’ supply fiocks is de- 
scribed in Chapter 4. 



Fic. i-S. j^gg tn>-ing in a large, modem halclicr>% Nolo llie In) carts back of 
llic lra)ers, which hold the empty and filled trajs until lhc> are mo\ed into the 
incubator room (Courtes) Western Ilatchcncs, Dallas, Texas ) 

For handling the hatching eggs an adequate supply of egg cases will 
needed. Fiberboard or corrugated fiberboard cases are gaining in 
popularity for handling hatching eggs. Egg scales are necessary- for 




Fic. 3-6. S«tins iJP boxes Left, motor-dnven stapler, and ngbt, hand 
stapler (Courtesy \V, B Smith Hatdieiy, Colomhia, Missonn.) 
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those who tray hatching eggs, so they may check any eggs whose size 
IS in question Some hatchenes and hatching egg dealers use egg 
grading or weighing machines Benclies and tables are needed for 
traying eggs, as well as racks for holding the egg trays before they 
are transferred to the incubators (See Fig 3-5 ) 

Some equipment is required for handling the chicks in the hatchery 
Chick boxes (25 , 50 , and 100 chick capacity) must be assembled and 
punched These boxes are purchased knocked down and must be 
assembled at tlie hatchery Figure 3-6 shows cluck boxes bemg assem 
bled and punched 

Special conveyors for removing the chicks from the incubators have 
been developed See Figs 11-3 and 13-16a, h, c, and d 

It IS necessary to carefully cull or grade all chicks and accurately 
count them mto the chick boxes Figure 3-7 shows a specially de- 
signed sorting table being used for gradmg clucks After the chicks 
are boxed, if held for any length of time, it is desirable to have racks 
for holding the boxes where they will be separated sufficiently to insure 
adequate ventilation 

The boxes may be tied with twme or with wire A wire tieing de 
vice may be rented for that purpose Hatchenes that do a sizable 
mail order business use postage meters, which may be leased from 
the manufacturers and set by the local post office for the amount of 
postage purchased Paper tape on which the postage is recorded is 
substituted for stamps 

The use of delivery trucks, vans, etc, for transportmg chicks is 
discussed m Chapter 14 

Some eqmpment is required for keeping the hatchery and its equip 
ment in a sanitary condibon A vacuum cleaner is a must for remov 
ing chick doxvn, etc , from the incubator or hatchers Proper cleaning 
of incubator trays is sometimes neglected, but to do so is to court 
serious chick troubles such as mushy chick disease The hatching trays 
must be thoroughly cleaned and dismfected after each use Motor 
driven wire brushes are helpful in removmg most of the adhenng dirt 
Tray washing machines have been developed for cleamng hatching 
trays (See Fig 13-13 ) Some hatchenes use steam hot water, or 
disinfectants to stenlize these trays 
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Flock Selection and 
Pullorum Testing 


The success or failure of a commercial hatchery may depend upon 
the kind of field program followed in doing flock selection and testing 
for pullorum disease 

HATCHERY FLOCK OWNER RELATIONSHIPS 

It IS most important that the flock owners who supply the hatching 
eggs he enthusiastic supporters of the hatchery and its program To 
gam and retain such support the hatcheryman and his emplo>ees must 
make fnends of the flock owners and help them maintain profitable 
flocks 

The hatchery should select flock owners carefully, taking only the 
best producers available They should be fanners or poultrymen who 
ha\ e or can provide suitable houses and equipment Such flock owmers 
must be cooperative and willing to follow the hatchery’s program, 
which should be explained and understood by the flock owner before 
an agreement is entered 

Ilatcliery flock owner relationships should be considered by both 
parties as a cooperative endeavor, and each should understand bow 
important the success of the other party is to his success 
The hatchery can be of service to flock owners by adv-ismg them m 
feeding and managing their flocks and especially in the production and 
care o! hatching eggs T requent visits to the farms w ill also help mam 
tain friendly relations and show that the hatcheryman has the flock 
owner’s interests at heart 

It goes wnlhout say mg that whoever represents the hatchery on these 
\ isits must be able to giv e sound and helpful adv ice to the flock owner 
m order to Veep his confidence in the hatchery 
54 
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TRAINING FLOCK SELECTING AND PULLORUM TESTING 
AGENTS 


Most states provide some short course training for hatchery owners 
or persons employed by hatcheries who do flock work In many states 
these short courses have de\ eloped into schools jomtiy sponsored by 
the state college of agriculture and the poultry improvement associ 
ation 

The followmg subject matter is suggested for a trammg school 


1 A discussion of breeds and varieties of poultry 

2 Selecting young stock for breeding flocks 

3 Selecting old stock for breeding flocks 

4 Improving poultry by selection 

5 Cullmg and selectmg birds for purebred flock replacements 

6 Selectmg breeding flocks for broiler chick production 

7 Individual selection as compared to other systems of selecting breed 
wg stock 

8 Pullorum disease and its control 

9 A discussion of the control of other poultry diseases 

10 Demonstrabon of rapid whole bloodtesbng of poultry for pullorum 
disease 


11 Demonstration of drawng blood samples for tube testmg 

12 Pracbce by students in tesbng for pullorum disease 

13 Demonstration by students of ability to bloodtest for pullorum dis 
ease 


14 Pricbcal examimbon in selecbng poultry breedmg stock 

15 M^ntten examination on flock work etc 


preliminary training and study DESIRABLE 

If the hatchery mil gi\e its emplojees some training and experience 
flock vork before they attend one of tliese short courses they will 
get much more out of such schools 
Many schools provide study material and renew questions for those 
"ho preregtster for such instruction (see Tig 4-1) Students who 
f^htain such material are much better prepared for the school and learn 
inore m the limited time available for the short course than those wlio 
«ave not prepared 
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Flock Selection and 
Pullorum Testing 


The success or failure of a commercial hatchery may depend upon 
the hind of field program followed m doing floch selection and testing 
for pullorum disease 

HATCHERY FLOCK OWNER RELATIONSHIPS 

It IS most important that the flock owners ^^ho supply the hatching 
eggs be enthusiastic supporters of the hatchery and its program To 
gam and retain such support the hatcheryman and his employees must 
make friends of the flock owners and help them mamtam profitable 
flocks 

Tlie Iiatchery should select flock owners carefully, taking onl) the 
best producers available They should be farmers or poultrymen wbo 
have or can provide suitable houses and equipment Such flock owmers 
must be cooperative and willmg to follow the hatchery’s program 
which should be explained and understood b> the flock owner before 
an agreement is entered 

Hatcher) flock owner relationships should be considered b) both 
parties as a cooperative endeavor, and each should understand how 
important the success of the other party is to his success 
Tlie liatchcry can be of service to flock owners b> adv ising them m 
feeding and managing their flocks and especially in the production and 
care of hatching eggs Frequent visits to the farms will also help mam 
tarn fncndl) relations and show that the hatcher) man has the flock 
owner’s interests at heart 

It goes without sa)mg that whoever represents the hatcher) on these 
visits must lie able to give sound and helpful advice to the flock owner 
m order to keep his confidence in the hatchery 
Si 
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TRAINING FLOCK SELECTING AND PULLORUM TESTING 
AGENTS 

Most states provide some short course traming for hatchery owners 
or persons employed by hatcheries who do flock work In many states 
these short courses ha\e developed into schools ]omtly sponsored by 
the state college of agriculture and the poultr) improvement associ 
ation 

The following subject matter is suggested for a training school 

1 A discussion of breeds and vanehes of poultry 

2 Selecting young slock for breeding flocks 

3 Selecting old stock for breeding flocks 

4 Improving poultry by selecbon 

5 Culling and selecting birds for purebred flock replacements 

6 Selecting breeding flocks for broiler chick production 

7 Individual selection as compared to other systems of selecting breed 
mg stock 

8 PuUorum disease and its control 

9 A discussion ol the control of other poultry diseases 

10 Demonstration of rapid whole bloodtesting of poultry for pullorum 
disease 

H Demonstration of drawing blood samples for tube testing 

12 Practice by students m testing for pullorum disease 

13 Demonstration by students of ability to bloodtest for puUorum dis 
ease 

14 Practical examination in selecting poultry breeding stock 

15 Written examination on flock work etc 


PRELIMINAR\ TRAINING AND STUDY DESIRABLE 

If the hatchery will gi\ e its employees some traming and experience 
m flock work before thej attend one of these short courses the> will 
get much more out of such schools 
Many schools pro\idt studj maleml and rexiew questions for those 
who preregister for such nistnictioii (see Fig 4-1) Students who 
obtain such material arc much better prepared for the school and leani 
more in the limited time a\ iihblc for the short course than those who 
have not prepared 




Fic 4-1 Poultry handbook for training flock selecbng and testing agents 
(Courtesy Missouri College of Agnculture ) 


FIELD EXPERIENCE AFTER SCHOOL 

In n siipcnised flock improtcment program \ihich utilizes general 
farm flocks as a source of hatching eggs it is highl> tiesirable that an 
inspector from the poultry improtement agency of the state spend 
some time tilth nett agents as they begin ttork m the Held If this is 
not feasible the hatchery-man or an experienced agent should do so 
It IS also good practice to fit nettly trained personnel into crews ttltli 
agents ttho hate had experience One of the tteak links in poultry 
improttment ttork is the nrcessity for training large numbers of nett 
agents annually in the United States to meet the demand caused by 
iniploycc tumour in the higlilt seasonal hatchery business Hatch 
enes need to dctclop a program to attract and keep more permanent 
cmploj ces for this work 
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AUTHORIZATION TO DO FLOCK WORK 

Those who pass the examinabons given at the hatchery training 
school, and are designated as selecting and/or testing agents by a par- 
ticipating hatchery, are authonzed by the official state agency to do 
flock work See (certificate) Fig 4-2 


(Missouri ^mprnficmcni (Association 

Flock Selecting nnd Pallornm Tenting Agent • Certlflrate 
This ts to certify that 
employed by 

lias completed the requirements for flock selecting nnd pullorum 
testing and Is hereliy authorized to do flock selection and pullorum 
testing for those ^^ho arc operating under the supervision of the 
Missouri Poultry Improvement Association Failure to comply 
^Ith the rules and regul*tilona of the official State agent} and the 
Hock selecting agent’s agreement will caif«d this certifleale to he 
icvoked and withdrawn 

MfSflOUllE roUITIl^ IMPROVEMENT COMMlTTFf 
(Official State Agencr) 


L Date Issued Secretary I 

This Certificate Cxfnres August i, jp I 


Fic 4-2 Certificate of authorization for flock selecbng and testing agents 
(Courtesy Missouri Poultry Improvement Association ) 

flock-selecting and testing AGENTS' AGREEMENT 


The official state agency that administers a poultr> improi ement pro 
grun ma) find it desirable to require an agreement between the agent 
‘«id the agent> An example of such an agreement is reproduced 
rcwith 
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1953 Hatchery Short Course at the University of Missouri, presented 
the following 

Individual Selection Compared with Other 
Systems of Selecting Breeding Stock 

What birds would you select for your breeding flock? Look o\er the 
famihes and make your choice 

For Egg Production 

Famib A Familv B 

2o0 eggs SOO egp 

200 “ 2S0 

190 ‘ 90 “ 

170 ‘ 100 

170 ‘ 120 ‘ 

A\erage 106 eggs 163 eggs 

For Body Weight at Ten Weeks of Age 

Fflioib 1 Family 2 

351b 5 0lb 

31 2 8 “ 

30 ‘ 35 • 

32 ‘ 1 9 ‘ 

29 * 24 ‘ 

\^erage 3 1 lb 2 9 Jb 

Now let us see what factors should be considered in making a WTse choice 
of breeders 

Tile major objecUve in any poultry improvement program is to make 
selection as effective as possible From a breeding or genetic point of view, 
this requires clnnging gene frequency All traits are affected by hereditar>' 
units called genes which are located m the cells of tlie bird Some of these 
genes make for good performance and some for poor performance, and in 
u'cr> population, no matter how good, both kinds of genes exist If selec- 
tion is to be effective, the breeder must mcrease the proportion or frequenev 
of desirable genes 

This brings up tlie next question, how can one cliange gene frequenc} or 
mcreise the proportion of favorable hereditary units? The application of 
selection pressure is the breeder’s mam tool for clianging gene frequencj 
Lets me an example to demonstrate what we mean b> selection pressure 
Let us assume that the av erage production of the birds selected for breeders 
« 220 eggs and the average production of the population or flock from 
"hich these breeders come is 180 eggs The amount of selection pressure 
uno would be opplving for egg production alone would be 40 eggs Tlie 
same procetlure would apply for traits other than production It stands to 
^ason that the greater the selection pressure or differential the more lilelv 
" e are to make progress through brewing 
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Effectiveness of selection also depends on the henlabibty of the traits 
being considered Certain traits such as body weight, egg weight, feather 
development, and fleshing are rather hi^ly heritable and thus respond well 
to selection Other economic characters such as egg production, mortality, 
hatchahihty, and possibly fertiUty have low hentabihty and may not respond 
too well to selection In the latter case, a large ninnber of genes influence 
these traits, many of which may be highly affected by environmental condi 
tions such as care, housing, etc 

The amount of progress one can expect per year also is a function of the 
generation interval Certain systems of breeding require more time to pro 
duce a generation, thus possibly reduang the amount of progress per year 
This should not be overlooked 

With that background, what are some methods of selection and where 
IS each the most efBaent? 

1 Individual OT Mass Selection This is the simplest form of selection 
and utihzes the bird’s own performance as the cntenon of selecbon It is 
the only form of selection that most hat(dierymen are in a position to employ, 
and unfortunately mass selection is the only type of selection used by many 
breeders Rate of improvement per generation is a direct function of hen 
tabihty The amount of progress one can expect per generation from mdi 
vidual selection is equal to the selection differential {selection pressure) 
tunes the hentabihty Assuming a selecbon differenbal of 40 eggs for egg 
producbon and hentabihty of 5 per cent, the amoimt of improvement ex 
pected per generabon would be two eggs Superimpose on this type of 
selecbon errors due to strong envuonmental influence (environmental ad 
vantages that make certam birds’ records look good) and progress per gen 
eration may become ml even with a selecbon differential of 40 eggs ^^at 
we have done is to choose buds as breeders that are supenor because of 
favorable environmental condihons rather than those supenor in genetic 
background Individual selection can be effecbve for highly hentable traits 
such as body weights, carcass measurements egg size, feathenng and color 
patterns 

2 Pedigree Selection Pedigree selecbon makes use of the ancestors of 
the ammals to be chosen as breeders In its simplest form— breeders are 
selected on the basts of sue and dam performance Pedigree informabon 
can be of value in selecbon but usmg it as the sole means of choosmg the 
best breedin_g buds is rather meffiaent The-maio dwad-xantigte Jif ihjs 
tern IS that environment (feed, range, disease hazards, etc ) of the parent 
stock may be quite different from that of the offspnng thus confusing genehc 
advantage with environmental advantage 

3 Famthj Selections Family selection mvolves the use of the family 
average One of its mam advantages is that it tends to rule or average out 
environmental effects which may affect one mdividual differently than an 
other For traits with low hentabihty such as egg production, hatcha 
bility and mortality, selection based on tfie family average is more efficient 
than individual or pedigree selection. 

4 Progeny Test Selection Under dus system, selection of sues and dams 
for reproduction of the population is based on progeny performance This 
IS the most accurate estimate of breedmg worth provided enough daughters 
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are produced to properly evaluate sires and dams The major disadvantage 
of this system is that more tune is required to produce a generation, and thus 
the amount of progress per year may be less tiian that from family selection 
Dr Lerner of the Umversity of Cabfomia has suggested the use of a com 
bmation of family selection and progeny testmg m which a high percentage 
(75 per cent or more) of pullet and cockerel breeders are used and are 
selected on part-year family and individual records to January 1 

5 Combination Selection Combmation selechon combmes individual 
and family selecbon giving each its proper weight The formula would be 
as follows 

Selecbon coefBcient = 7 -f- \VA 

where 1 is the individual’s performance, A the family average, and W the 
weight given the family average Dr Lerner estimates tlie weightmg for 
egg producbon (hen housed) to be about 4 for families of 5 sisters Apply- 
mg this weighting to the two family records presented earlier, the results 
would be as follows 

rimily \ Pamilj B 

2S0 -I- 4(19G) = 1034 300 -f 4(108) - 072 

200 -h 4(100) = 984 230 + 4(1C8) » 902 

If this weighting IS correct, tlie two high producing buds m Family A 
are more desirable breeders than those in Family B 
Where does your program as a breeder or hatcheryman fit into this 
scheme? What system of selecbon are you able to pracbce^ The hatch- 
eryman can pnchce individual selection and then only on a hmited scale 
He must depend on the breeder who is in a posibon to use the more effec- 
hve methods of selecbon The chidden or turkey breeder who uses the 
above tools to the greatest advantage will not need to worry about disposing 
of his eggs, chicks, or poults Hatcherymen and commercial poultrymen 
Will be waiting! 

‘ SELECTING FOR EGG PRODUCTION 

Those familiar with culling know that birds cannot be selected ac- 
curately for egg producbon by physical appearance However, on the 
average, one who has had experience in culling can do tlie flock o\vner 
*Bucli good and improve the quality of the breeding stock by careful 
selecbon or cullmg Smce very few birds are now kept over into a 
second breedmg year, most culbng is on pullets which is more difficult 
than selecting birds at the end of a laying >ear 
The important considerations in selechng pullets are vigor and 
htalth, maturity and freedom from physical deformities Birds Kicbng 
''Jtaht>, as e\idenced by being thin, pale about the bead, or with 
sunken eyes, should be sent to market Any evidence of disease such 
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as “fishy” ej es or other evidence of paralysis should be cause for leav 
mg a bird out of the laying or breeding flock Late matunng birds in 
a flock should be sent to market Birds having deformed beaks, bachs, 
legs, or other senous deformities should be rejected for the breeding 
flock 

Hens can be culled more accurately than pullets because they un 
dergo certain physiological changes while laying which can be used 
to judge persistency and intensity of laying When a yellow skmned 
pullet begins to lay, the yellow pigment from the feed is diverted from 
the skm and body fat to the yolk of the egg and as a result the skin 
begins to bleach out The order and time of bleaching is vent, &-7 
days, eye rmg 7-10 days, earlobes (white) 10-14 days, beak, 4-6 
weeks and shanks, 4~S months Smaller birds tend to bleach more 
rapidl) than larger birds Some vacations or pauses can also be de 
tcctcd by study ing the pigment changes When a chicken stops egg 
production the yellow pigment returns m the order it bleached out 
but at a rate approximately twice as fast as it disappeared 
Molt also gives an indication of egg production The better pro 
ducers tend to molt late and to molt rapidly The early and slow molt 
ing birds ate almost invariably poor producers Molt is judged pnn 
cipally by the molting of the primary xvmg feathers The better pro 
ducers drop and grow in sex-eral feathers at one time The experienced 
person can also delect \ acation periods by the molt, most layers start 
to molt when they stop laying and Inter this shows in the new feathers 
among the old primary feathers 

Handling quality is also indicatixe of intensity of production Layers 
that hax e soft pliable skin and abdomens are generally bu-ds that lay 
at a high rale of production 


SLLECTLNG B/IEEDJAG STOCK TOR MEAT PRODUCTION 

The dcxelopment of the broiler industry has created a demand for 
breeding flocks to produce hatchmg eggs of the broiler or meat strains 
of chickens Such flocks are selected pnmarily for meat qualities 

Select a Broiler Strain 

It Is important tliat those who produce broiler chicks Im c the broiler 
or meat strains and crosses Tlie broiler growers know the cluckcn 
they want Tlic hatchcrymen ha\e the problem of keeping abreast of 
this demand and finding any dexdqpmg trends towards strains, crosses 
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Demand for First-Generation Stock 
There has been a growing demand for first-generation breeding 
stock, a demand which the breeders hav'e quite naturally encouraged. 
It is questionable whether it is necessar)'^ for a hatcher)Tnan to go back 
every year to a breeder for all his purebred replacement stock. There 
is still a place in a commercial hatchery program for key flocks in both 
meat and egg production. Such flocks should be carefully selected, 
and eggs from such flocks should be used in producing chicks for the 
regular hatchery' supply flocks. 


Selection at Day-Old and 8-14 Days of Age 
Baby chicks wlien day-old may be selected for rapid feathering by 
observing the primary and secondary' wing feathers These feathers 



Fic 4-3 Chicks showing early and lale fealhering at 8—14 da>s of age. (Cour- 
tesy Kansas Slate College ) 


in rapid feathering individuals extend well be> ond the down. The pri- 
maries are also much longer than their coverts. These differences are 
more apparent at day-old than 2 or 3 days later. 

Early feathering chicks show well-developed tail and vWng feathers 
at 8 to 14 days of age. Their wing feathers will extend to the rear of 
the body whereas late or slow feathering chicks will have wing feath- 
ers extending only half or rivo-thirds the length of the body. (See 
Fig. 4-3.) 

Selection at Broiler Size 

The best time to select breeding stock for broiler production is when 
the stock is at that age or size The characters to be considered can 
be Judged more accurately' at that time than earlier or later. 
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The kind of feathering, especially back and bod) feathering includ- 
ing freedom from pm feathers at that stage, can be determined then 
Fleshing and finish as well as size can be judged more accurately 
It IS important in breedmg for meat production (broilers) that both 
the males and females be selected when they are at the age or size 
their mates are to be marketed 

Adult Selection 

It IS too late to do a good job of selecting breedmg stock for broiler 
production if this selection is dela>ed until the birds are mature 
There are, however, some things to consider when selecting the adult 
stock All birds showmg deformities or evidence of disease should be 
discarded Only the vigorous and healthy individuals should be re- 
tained as breeders 

STANDARD QUALITIES 

Emphasis has been shifting from standard bred quahties to the more 
economic characters Such a shift can be more easily justified m broiler 
strams than in strams kept for egg production because the progeny of 
broiler stocks is gomg to be marketed at 9 to 12 weeks of age How- 
ever, all purebred breedmg stock should be kept reasonably dose to 
their standards by selecting for the important vanety determining char 
actenstics This should be particularly true of the key or foundation 
flocks 

TESTING FOR PULLORUM DISEASE 

A major part of any flock work is the control of pullomm disease 
The use of chicks from clean stock for flock replacements is necessary 
m controlhng this disease But m addition to using such chicks an 
accurate testing program must be followed There are three recog- 
nized tests for this disease the Standard Tube Agglutination Test, the 
Stamed Antigen, Rapid, \\TioIe Blood Test, and the Rapid Serum Test 
Most testing of chickens is done with the Stamed Antigen, Rapid, 
Whole Blood Test, the Tube Test is used prmcipall) m testmg turkeys 

Standard Tube Agglutination Test 
This IS a laboratory test, with tiie blood being drawn in the field and 
then taken or shipped to a rccogmzcd or official laboratory where the 
tests are made 

Dramng Blood Tw o instruments are used in draw ing blood, a knife 
or a s>Tinge A knife is more common for drawing blood from chickens 
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and the synnge more for turkeys The following instructions for draw 
mg blood for tube tesbng are from tlie Department of Veterinary Bac 
tenology. University of Missouri Vetennary School 

Collecting Blood Samples from Poultry for the Tube Test 
A Using a knife 

1 Number the lube, with the first number nearest the open end of tlie 
tube 

2 Puncture the wing vein lengthwise 

3 Collect blood holding the tube with the numbered side up 

4 Stopper lube, wipe off excess blood or feathers 

5 Place tube fiat in a shallow box A 5 pound cheese box made of 
light wood IS excellent 

6 a Low temperatures lengthen the clotting time 
b High temperatures shorten the clottmg time 

c Shaking the samples or allow mg them to roll in the box is very 
imdesirable as often the serum clots and tlie sample cannot be 
tested 

d Be sure the number on tube corresponds with the band on the 
bird 

7 When the box is % full of samples, carefully and without shaking 
a At low temperatures place them where it is warm and allow the 

blood to clot along the side of the lube before they are placed 
in the refngerator, if they are to be shipped 
h At high temperatures place them m a cool area such as a port 
able icebox and allow die blood to clot along the side of the tube, 
before they are placed in the refngerator, if they are to be 
shipped 

8 Do not allow the samples to freeze, or spoil by gettmg too hot In 
either case the birds will have to be rebled 

9 Pack the samples carefully m the small tins then pack tlie tins in 
ice and saw dust in the 50 lb lard can 

10 Note Taking good samples is your responsibility 

11 In past years we have found se\eral items which are lery undesir 
able 

a Holding tubes weeks after Ibc normal date of return (Other 
folks wish to use the tubes ) 

b Improperly packing samples resultmg m spoilage or freezing 
c So much blood on die outside of the tubes that diey stick together 
and such an excess of feathers that they appear to be used for 
packing 

d Standing tlie tubes upright before Uiey are properly clotted 
e Shaking or rolling the tubes (Tlie serum clots, it does not sep 
arate ) 

/ Pushmg corks in too tight on warm days (Push them m just 
tightly enough to prevent leaking when they are on their sides 
in the clieese box ) 

g Enclose a copy of the MPIA record widi samples from each flock 
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B Using a syringe follow the same procedure after the Blood is drawn 

^ l^'Shect Mood m the tube nnul it reaches the bottom of the frosted 
area 

2 Poultry blood spoils rapjdlj 

3 Expect spoilage in improperly packed samples, as express cars are 
heated 

4 Do not bleed sick flocks 

5 Keep equipment and clothing clean as disesaes may be earned trom 
one flock to another 

6 Ax Old foamy blood samples and blood beneath the numbered area 
of tubes 

Stained Antigen, Rapid, ^^Tiole Blood Test 
This is a practical field test for puUorum disease which has been 
generally adopted by the commercial hatchery industry In trained 
hands this test has proxed as efiBcient as the tube test for detecting 
reactors It has the adxantage of detecting reactors while the bu-ds 
are bemg handled, so that any reactors found can be removed then, 
without rehandling the flock It also avoids the problem of mistakes 
in numbering vials typing lists of reactors, etc The following de 
scnption of this test is from the National Poultry Improvement Plan, 
with slight modifications found to be improvements in actual field 
practice 

The Loop Method The loop method is earned out as foUoxxs At the 
end of a 2^inch length of non-corrosive xvire (Broxxm and Sharpe gage No 
24) a loop ^9 inch m diameter is made For convemence the wire is m 
serted into a small cork stopper xxhnh serves as a handle It has been found 
that the blood can be measured rapidly and with su^cieot accuracy by use 
of the XX ire loop Such a loop xvhen filled xvith blood so that the blood 
ippears to bulge out dehxers 0 02 cc The anhgen is measured by means 
of a medicine dropper xxhose bp is adjusted to dehver 0 05 cc xvhen oper 
aled in the xerbeal posibon By ihis means the proporbon of antigen to 
blood is kept between the lunits of 2 to 1 and 3 to 1, xxhich has been found 
to gi\ e the most sabsfaclory results A drop of stained anbgen is placed on 
a xxhite porcelain or x'lbeohte ^ass plate %» mch thick A loopful of blood 
IS taken up from the xvmg xem When submerged m the blood and then 
carefully withdrawn tlie loop comes axvay properly filled On looking 
down ijdgexMse at the filled loop one observes that the blood appears to 
bulge out The loopful of blood is dien stirred into the drop of anbgen and 
the mixture spread to a diameter of a quarter or about mch The loop 15 
then nmed in dean water and dried by touching it to a piece of clean blot 
ting paper if necessary The test plate is rocked from side to side a fexx 
times to mix the antigen and blood thoroughly and to facibtale agglubna 
tion The antigen should be used according to the dueebons of the pro- 
ducer ^ anous degrees of reacbon are observed in this as in other aggluti 
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nation tests. The greater the agglutinating power of the blood the more 
rapid the clumping and the larger the clumps. A positive reaction consists 
of a clumping of the antigen in well-developed flocculi surrounded by spaces 
o^y partially clear. The interpretation of these partial reactions should be 
the same as that of similar incomplete "tube metliod” agglutination reactions. 
Between this point and a negative or homogeneous smear there sometimes 
occurs a very fine granulation barely visible to the naked eye; this should 
be disregarded in making a diagnosis. 

The very fine marginal flocculation which may occur just before 
drying up is also regarded as negative. In a non-reactor the smear 



Fic. 4-4. Rapid test for pullorum disease. A, strong reaction when plate is 
rotated; B, same blood as used in A, but plate was not rocked; C, blood showing 
weak reaction when plate was rocked showed no reaction (D) when plate was 
not rocked. (Courtes>' Agricultural Research Sen.ice, U.S.DA.) 

remains homogeneous. A plate about 15 inches square pro\iding space 
for 48 tests has proved satisfactory for this work. Tlie plate enables 
flie tester to have a number of successive test mixtures under observ'a- 
flon without holding up the work to xvait for results before proceeding 
to the next bird. Figure 4-4 shows a positive reaction and a negati\’e 
test as observed in making the rapid test. 

Equipment Needed for Field Testing 
A truck or car xvill be needed to haul the testing equipment, coops, 
and birds removed from the flock. Catching coops or hurdles for catch- 
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ing the birds wiU be needed Bottomless coops made of heavy wire 
are more sanitary than coops ha\mg bottoms Hurdles as shown m 
Fig 4-5 are easjl> handled and are \ery convement m check testing 



Fic. 4-5 ^\^re 1 urdles aie con^einenl for haodUng birds in the house (Cour 

tes> Mo Agr Exp Sta ) 

Flocks Should Be Handled Properly 
The field ermv draw uig blood or making the rapid test should be as 
clean and sanitary as possible espcciaU\ in mo\mg from farm to farm 
jn order to present carmng disease from one flock to another Some 
practical suggestions in this respect are clean and spray, with a reh 
able disinfectant all erjuipment mo\ed from flock to flock use rubbers 
or shoes which can be dismfcclcd use rubber aprons \%bich can be dis 
infected or change outer garments 
It IS important tint the production of the flock be disturbed as little 
as possible Therefore e\eiy effort should be made to handle the 
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Missouri Poultry Improvement Association 

IXOCE FEQBATIQX mOST 

(For me by Flock Selecting Agents) 


HATCHERY COPY 
(To be (Raebcd to Baithermia » ten 
of N P L P Form 5 or ietk rtporl) 


Hoct Ovmer Addreu 

Bretd 

Thu flock u not ready to sell hatcfuog eggs because 
apprm-ed wre left on the premises. 


b rdi Khich WTe not 


(Flack Seleetmc Afcet) 


OFFiaAL STATE ACEKCY COPY 


flock Osmer 
Breed 


Address 
Date 

'Hus u to certify that the ctiUj which were left on the premues of thu Bock ewser on 
hare been disposed of in a satisfactory maimer 


(Ytsc ai B*tckcr7) 


(Fbck Sclatuv Aerst er HiltbcrTBta) 


fTo be mailed to tbe official State crerwy AFT£lt the fioek owner reports the evils sold 
or otherwise disposed of) 


FLOCK OWXER COFY 
(Ta be enacbed la HattboTmu a eear 
e( N P L P Fora 3 er Sark report.) 


I certify that all birds not appro v e d have bee n disposed of as follows 
Number sold 

(Altaeb mlcr nmpO 

O^her disposal 

(Urtkad) 

It IS tmdentood that my flock u now eligible to supply hat ch i ng eggs. 

Date 


(Kosber) 


(FSadt OwMr) 


.. flock owner should return this report to the hateheryman when ell birds not ap- 

[^ed hive bt frt disposed of ) 

4-6 Flock probation report to be used when culls are left on the premises 
(Courtesy Missouri Poultry Improtement Associabon ) 




70 Hatcher)' Operation and Management 

floeV carefull) and with as little disturbance os possible Tlie floch 
owaier should be present to help catch and handle the birds Tlicy 
appreciate care in handling their flock 
The testing cabinet is important It should ha%c some arrangement 
for heating such as an alcohol lamp or an electrical device for keeping 
the plate warm in cool weather when most flock work is done The 
cabinet should be constructed so tint the plate can be rocked in the 
cabinet, or removable so that it can be picked up and the blood and 
antigen thoroughly mixed by rotating the plate The plate should be 
white so that reactions can he easily seen 

Removal of Culls and Reactors 

It is desirable that all culls and reactors bo remo\ ed from the flock 
and sent to market when the flock work is completed The best wa) 
to do this IS for the testing crew to cany sufficient coops to hold all 
culls and reactors removed in a day’s work If this is not feasible, 
arrangements should be made for a produce house to pick up such 
birds soon after the flock work is completed 
If culls and reactors are left on the premises the flock should be 
placed on probation (see Fig 4-6) and no hatching eggs purchased 
from the flock until the conditions causing it to be placed on probabon 
have been corrected 

PROGRESS IN PULLORUM CONTROL 

Marked progress has been made since the advent of the National 
Poultry Improvement Plan tn the control of pullorum disease This 
is evidenced by the reduction m reactors found on first tests (See 
Fig 4-7 ) 

Several states have collected records on the bvability of several mil 
lion chicks (See Table 4-1 ) These studies show that producers 
now lose less than 3 per cent of the chicks purchased from United 
States pullorum passed or clean hatchenes The Missoun data for a 
12 year period is typical of the UvabiUty that producers are havmg 
xvith chicks produced under a well organized poultry improvement 
program 



Flock Selection and PuUoium Testing 


71 



Progress in Pullorum Control 

made tn controliing pullorum disease under the National 
Poultry Improvement Plan (Courtesy U S D A Bureau of Animal Industry ) 


Table 4-1 lAtahUiiy oj chicks produced under the pullorum classes of the 
National Poultry Improiement Plan in Jfrssouri, 1D42 105S 



'I'olal Number 

Percentage of Chicks 


of Chicks 

Reported Ali\e at 


Purchased by 

the End of 3 Weeks 

Year 

Those Reporting 

by Purchasers 

1043 

241,723 

96.2 

1943 

275,557 

96 7 

1944 

422,185 

96.4 

1045 

706,733 

95.8 

1046 

498,697 

06 5 

1947 

531,116 

97.3 

1948 

575,652 

97.5 

1949 

600,168 

98.0 

1950 

305,782 

98 1 

1051 

593,377 

08.4 

1952 

348,553 

98.5 

1053 

390,486 

08.4 


Reactors (first test), per cent 
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The improvement made with poultry m the United States since the 
start of the century has been truly remarVable Much of this progress 
was made by individual breeders working alone But more rapid prog- 
ress has been made smee these breeders joined together in clubs, asso 
ciations, improvement boards, and the National Poultry Improvement 
Plan with the objective of improving poultry 
The American Poultry Association, through its slious and Standard 
of Perfection, did much to improve the type and color markings of 
standard bred poultry 

As poultry became more important in our agricultural economy, 
emphasis shifted to the economic qualities of our domestic poultry and 
trapnest records replaced the showroom award as the measure of a 
bird’s worth 

Poultry breeders banded themselves together m state and national 
organizations and worked for the development of poultry departments 
within the state colleges of agnculture and for the establishment of 
egg laying contests Many stale assoaations of poultry breeders and 
hatcherymen developed independent poultry improvement programs 
of their own which were designed to assist the members in their 
poultry improvement work Such programs were uncoordinated and 
therefore lacked uniformity of standards and terminology As the 
hatchery industry developed and chicks were widely distributed into 
many states by a single hatchery the confusion in terminology became 
apparent and the demand arose for a national uniform program for 
poultry improvement 

THE MANHATTAN. KANSAS, CONFERENCE 

The demand for a uniform program became so strong that the m 
dustry held a meetmg in 1925 at Manhattan, Kansas, of all interested 
organizations to consider the development of a uniform plan for poultry 
72 
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unprovement in the United States The plan developed was known 
as the Manhattan Plan Professor James E Rice, m 1928 writing in 
the Poultry Item of the proposals for a uniform poultry improvement 
program presented a table which is reproduced at the end of this 
chapter (Table 5-1) It ^vas from these proposals that the National 
Poultry Improvement Plan evolved 

NATIONAL POULTRY IMPROVEMENT PLAN 

(Those who want the current detailed program should consult U S DA 
Misc PubI SOO ) 

This plan became operative July 1 1935 It de\ eloped and was 
adopted by the poultry industry of the United States to fill a need that 
existed m the industry Its objectives were to improve the breeding 
and production qualities of poultry and to reduce losses from puUorum 
disease 

The acceptance of the National Poultry Improvement Plan was made 
optional for states and individuals Sorne critics of the plan have 
questioned its voluntary and optional character since plan participants 
may use eggs chicks or stock from non participants onl> vv ith the per 
mission of the official state agency However it « ould be a very loose 
program if it permitted the use of any and all stocks regardless of their 
standards or supervision Most hatchenes and breeding flocks m the 
leading poultry states are participating m the National Plan (See 
Tables 5-2 and 5-3 ) 

General Provisions of the National Poultry Improvement Plan 
The National Poultry Improvement Plan provided that each slate 
desiring to participate should establish an official state agency to ad 
minister the plan within the state This agency may be a state depart 
ment of agnculture state college of agriculture or a state poultr> 
improvement board or associahon 

The general provisions of the plan strive to establish a uniform 
national program without reslnrtiDg the states m carrying out the 
program There will always remain m this as m other fields conflicts 
between the concept of central authority >s states rights which must 
be compromised m order to establish a sound but workable program 

Breeding Stages of the National Poultry Improvement Plan 
Tlie breeding stages of the National Poultry Improvement Plan have 
been criticized more than die disease control classes There are those 
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Table 5-2 Hatchery participation in the National Poultry Improvement Plan, 
by dates and divisions, 1951-1952 and 1952-1953 


State and Division 
Marne 

New Hampshire 
Vermont 
^laasschusetts 
Rhode Island 
Connecticut 
New York 
New Jersey 
Reimsylvania 

North Atlantic 

Ohio 

Indiana 

Illinois 

^Iichigan 

^^conam 

£^a«{ North Central 
Minnesota 
Iowa 
^Iissouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 


North Central 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Ceorgia 
Florida 


South Atlanlfo 

Kentucky 

^ennessee 

■Mahama 

Mississippi 

^kansas 

l«uaiana 

Oklahoma 

'i'eias 


■SouiA Central 

Montana 

Idaho 

Wyoniing 

Colorado 

New Meiico 

•Ansona 

Utah 

Washington 

^egon 

California 

Cni/fff Siatti 


1951-1952 


1952-1953 


Number 

Egg Capacity 

Number 

Fgg Capacity 

68 

3.345.992 

57 

3,701,056 

72 

5.424,000 

73 

5,581,700 

18 

390.480 

IS 

368,780 

196 

6.220,804 

170 

5,875,292 

10 

596.060 

13 

637,160 

107 

5.617.527 

92 

5,422,495 

189 

7,442,000 

166 

7,214,161 

92 

10,037,720 

94 

12.259.930 

185 

14,439.514 

199 

15,314,722 

937 

63,514.097 

879 

56,375,296 

206 

16,340,946 

199 

18,644,945 

262 

30,162,000 

244 

28,028,000 

221 

31.503,331 

202 

29,338,542 

110 

8,392.341 

109 

8,268,816 

70 

4.449.120 

65 

4,423,220 

8C9 

90,907.738 

819 

88.703,623 

243 

24.284.232 

232 

23,334,564 

147 

15.808.400 

132 

14,387,700 

222 

31,555,696 

208 

30,337,864 

43 

3,514,509 

41 

2,954,413 

55 

4.274.780 

62 

4.453,540 

72 

7.567,722 

73 

7,766,102 

158 

12.266.942 

136 

11,001.884 

940 

99.272.281 

S74 

94,226,067 

27 

9,657,780 

23 

0,648.600 

63 

13,558,560 

64 

14,255,360 

97 

13,285 869 

OS 

14,093,169 

26 

2.240.548 

26 

2,365,492 

171 

11.358.870 

172 

12,010,070 

39 

2.269.707 

39 

1,889,707 

133 

16.025,521 

115 

13,306,330 

95 

4.327.981 

93 

4,619,211 

651 

72.724,836 

630 

72,217.839 

100 

5.477.264 

96 

5,711,348 

68 

4.682.516 

C3 

4.466,376 

84 

5,200.448 

80 

5,892,630 

82 

5.251.441 

75 

5,675,103 

75 

6.000.320 

87 

5,620,680 

56 

1,006.920 

45 

1.898,708 

64 

5,550.888 

58 

5,142,188 

104 

9,811,392 

85 

8,159,678 

633 

43.681,189 

569 

42,560,711 

15 

1,307,700 

14 

651,940 

33 

1,439.480 

34 

1,467,200 

6 

203.080 

C 

203,080 

37 

2,010,000 

33 

2,781,600 

4 

143.000 

4 

143,000 

8 

354,000 

7 

251,000 

20 

1.699.780 

18 

1.487.980 

49 

3.933.014 

54 

4,093.428 

63 

3.909.404 

01 

3.875,350 

124 

13,506.804 

101 

11.533,909 

359 

29.416.162 

332 

26.441,483 

4.3S9 

389,710.303 

4.103 

SSO.530.019 
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Table 5-S Floel participation in the ^atlonal PoiiUry Improremeni Plan, 
by itatej and ditieions 19ol— 1952 and 19a2 1953 


St«t«an<J D »i#K>n Flocka 
Maine 66S 

^ewHampsh e 5S4 

\ ermont 205 

Massachusetts 587 

Rhode bland 40 

Connect cut 2-49 

Newloilc (M 

bewJersey 540 

Pcnnsytranta 13 5 


Ohio 6 78" 
Indiana 11 167 
nbnou 10 123 
Michigan I 787 
IViseons n 10 0 


Birds 
1 513 785 
1 7'>9 328 
221 29« 
989 131 
54 338 
026 6S3 
S^O 159 
943 698 


At Brds 

2 276 

3 122 

1 <r» 

1 685 

1 3o8 

2 518 
1 165 
1 454 


8 593 442 1 70S 

1 718 818 253 

2 756 114 247 

2 357 201 233 

659 450 313 

356 163 333 


rortAeftACwfrol 30 914 7 847 746 


5Iuineaata 

Iowa 

Mtsaour 

SonhDaVeta 

South Dakota 

Nebraska 


4 534 

5 in 

16 656 
90o 

1 2S2 

2 0*3 

3 93o 


1 868 281 
1 331 439 
3 5‘’5 286 
198 571 
337 102 
517 241 
936 314 


(Test A «r(4 Cm or 34 466 8 7(M 2 

Delaware xio <103 e 

Mar>Und 

Weet 1 Tgiua 
North Carolina 
South Carolina 
Georgia 
Flonda 


-Soalk dllsniM 

Tennessee 

Alabama 

Missisi DPI 

Arkansas 

t/ouisiana 

OUahoma 


9 930 
3 592 


Idaho 

Colorado 


Uuh 

\\ ashington 

Lasted 5-atee 


887 362 
193 510 
1 775 8tM 
202 301 
1 444 494 
297 515 

6 020 184 
538 6"2 
292 787 
4 9 2"3 
29S 470 
553 066 
129 833 
308 791 
558 171 

3 151 013 
CO 817 
113 236 
II 264 
183 847 

8 313 

9 304 
ITS 836 
5 8 014 
531 596 

1 5*8 7*9 


Brds 
1 319 120 
1 494 676 
219 030 
932 442 
53 99o 
5"7 256 
810 326 

1 (r2 -86 

1 565 177 


At Birds 
per Floek 

2 039 

3 228 

1 058 

2 285 
982 

2 656 
1 355 
1 655 


5 04 7 996 80S 1 40^ 


1 e’S 010 

2 658 541 
2 075 641 

TIS fTS 


6 25a 

0 904 
8 915 

1 771 
1 005 


27 fiaO " 425 745 


4 2»0 
4 472 
13 461 
747 
1 0"3 
1 788 
3 254 


2 004 
997 

3 lOO 


9 151 
3 290 


1 810 no 
1 211 102 

2 916 903 
158 677 
301 456 
600 620 
769 324 

7 668 192 
525 287 
6a9 999 
996 104 
197 287 
1 6a3 916 
170 "48 
1 058 240 
293 252 

5 459 833 
507 552 
326 862 
425 "29 
299 649 
443 970 
213 Sal 
295 323 
437 3a7 


44 054 
113 504 

7 300 
138 7e3 

8 894 
5 454 

93 156 
480 S3o 
458 236 
984 0*8 


3 404 
84 23s 
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who object to the government’s labelmg (indicating breedmg stages or 
grades) such products as chicks, which must be classified according 
to the methods used in their produchon instead of by their own visible 
merits The prmciple of establishmg standards for the production of 
antigens, vaccines, etc , has long been accepted by the agncultural 
industnes as proper and necessary for the protection of agriculture 
Sanitary conditions prevailing in a poultry dressing plant are also con 
sidered by the U S D A Gradmg and Inspection Service m grading 
poultry 

US Approved Hatcheries, Flocks, Eggs, and Chicks 
This breeding stage or grade is based primarily on the physical 
selection of the individual birds used for breedmg purposes The 
selection pressure ^vill vary according to selecting agents and from 
hatchery to hatchery It is generally recogmzed that this breeding 
stage does not represent an advanced system of breeding, but in the 
program of many hatcherymen it has resulted m marked improvement 
w the quahty of chicks sold 

US Certified Hatcheries, Flocks, Eggs, and Chicks 
This breedmg stage is based on selected females mated to U S 
0 P males and therefore represents an advance above U S Ap 
proved in breeding for egg production 

Us Hop. (United States Record of Performance) 

This breedmg stage is based on trapnesting, pedigreeing progeny 
testing and family breeding It represents tlie best program the poul- 
try breeders participatmg in the National Poultry Improvement Plan 
have been able to agree upon and de\ elop 
This breeding stage has been criticized by some, but the answer to 
all such cnticism appears to be that aU poultry breeders should work 
together and attempt to doelop the best program that can be used 
oy the industry The National Poultry Impro\ement Plan pro^des a 
place where tliey may cooperate in developing such a program 
There is much to be said for the argument that the National Poultry 
I®pro\ement Plan should not spell out in detail the exact breeding 
program (US R O P ) to be followed, but that it sponsor tests (Ran- 
^om sample, etc ) by which the different strains mav be evaluated 
may be a middle course of action here in which both goals may 
oe achieved, a National Poultry Impro\cment Plan with progrwsivc 
oreeding stages or grades and tests for evaluating tlie progress being 
made 
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Pullorum Control 

The Plan Ins been highl> successful in reducing pullorum infection 
m poultry, and \\c ma> look forw-ard to the ultimate eradication of this 
disease It has now been cstablisbcd that there are several other egg- 
home diseases The control of some of these can no doubt be incor- 
porated in the National Poultr> Improvement Plan, and the pullorum 
control classes ma> become disease control classes 

In 1935 the National Poultr> Improvement Phn rccogmred as U S 
Pullorum Tested an) flock that has been tested for the disease, from 
which the reactors have been removed regardless of the amount of re 
action Toda) most states will not recognize a flock as partiapating 
in the National Poultr) Improvement Plan unless it has at least one 
dean lest for pullorum disease Beginning in 1955 all flocks partici- 
pating m the Plan must have at least one clean test and be recognized 
as U S Pullorum Passed or U S Pullorum Clean 
Hatcheries following the National Poulli) Improvement Plan suppl) 
chicks that live unusuall) well (see Chap 4) 

The Plan Is an Evolving Plan 

The National Poultry Improvement Plan was first adopted in 1935 
to serve the industry of that da> It has been amended annually and 
bienrually ever since in an effort to keep pace with dunging industry 
It IS not easy to dev elop a plan for an industrj as div erse as the poultr) 
industry of the United States It is impossible to satisf) all states and 
breeders The majonty must of nccessit) determine the final Plan 
accepted at each annual (now biennial) conference to which each state 
sends its own elected delegates The Plan provides that the official 
delegates shall be elected b> a representative group of participating 
industry members This places the responsibility of selecting each 
state’s delegate upon the partiapating members withm that state and 
grants to them complete freedom of choice of delegates Some w ould 
like to impose restrictions upon the states’ right to choose their own 
delegates by having the Plan establish quabfications for delegates 

TENDENCY TOWAKD MONOPOLY AND RESTRAINT 
OF TRADE 

There is alwaj s a temptation for producers m deficit produang areas 
for any commodity to try to develop trade barriers to keep out com 
petition Imaginary and real reasons can be found for such barriers 
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Generally they are clothed in terms of disease control or health hazards. 
Sometimes products produced in other states must be so labeled in 
the hope of casting some stigma upon the products shipped into the 
state. One of the qualities that has made the United States a great 
country has been the diversity of its natural resources and the free 
flow of goods throughout the nation. Any state laws or regulations that 
restrict such trade tend to weaken the nation as a whole. The trend 
toward state trade barriers in the poultry industry has on the whole 
been reduced by the National Poultry Improvement Plan. Before the 
advent of the Plan many states had enacted laws or promulgated regu- 
lations designed to keep chicks from being shipped into their states. 

With a uniform national plan in operation the states have accepted 
more readily chicks and hatching eggs produced in other states. How- 
ever, it should be noted that some states have attempted to restrict 
shipments from other states to National Plan products. This has of 
course brought undeserved criticism on the Plan for action taken by 
individual states which the Plan as such could not prevent. 

Trade Names and Franchises 

Industry has for many years attempted to estabhsh partial monopoly 
by differentiating its products so as to create a condition wherein the 
purchaser believes he is getting a different product when he buys a 
trade name aspirin, for example, instead of aspirin. More recently 
this same situation has arisen %vilh respect to poultry^ in that breeders 
have trade-marked names which they advertise. 

Some breeders have also developed a franchise system, whereby cer- 
tain selected hatcheiymen only may sell their stocks in assigned areas. 
There is a definite tendency away from advertising the standard vari- 
eties of poultry toward the advertising of special named strains, etc. 

It is not within the scope of this book to say whetlier this trend toward 
trade names and franchises is for the best interests of the industry. 
Only time will tell. 

liiere are those who believe that within a few years a few firms will 
be doing all the poultry breeding, as a few firms now manufacture all 
American automobiles. Tliose who hold this view, no doubt, believe 
the public agencies and improvement associations should not encour- 
age the small independent poultry breeder, because he is doomed to 
failure as a result of competition from a few large firms. 
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TESTING STRAINS FOR USE BY HATCHERIES 

Hatchenes as multipliers are contmually confronted with the prob 
lem of selecting the most profitable strams for their customers This is 
not easy to do Before 1910 they were selected by form and feather 
and their showroom winnings Later egg laymg contest records and 
home trapnest records were consulted but these did not prove too 
satisfactor> because a highly selected sample only was trapped to 
maVe these records More recently the Random sample test has been 
used in a small way to test strains Many batcberymen have learned 
that what really counts is how well a strain performs in the hands of 
their chick customers 

The most practical way for a hatcheryman to test egg producing 
strains would seem to be to get his chick customers to keep some simple 
records showing monthly egg production and mortality The broiler 
producer is soon aware of the efBaency of the strams he uses, and 
the hatcheryman soon finds this out 
Unless the public and hatcherymen are made to realize that in a con 
test or test all those who finish m the upper 20 or 25 per cent are prob 
ably equally good and if the test were repeated possibly any one of 
them might be first such tests may do more harm than good The 
industry has seen the clamor for certain strains only because they won 
a contest 

ORGANIZED POULTRY IMPROVEMENT PROGRAM 

There is much to be gained by organized poultry impro\ ement pro 
grams 

Stitte PrffgTJflif 

Each of 47 states now have a poultry improvement association or a 
similar organization sponsoring poultry improvement work. Many of 
these ere organized or became active after the National Poultry Im 
pro\ ement Plan became operative They serve many useful purposes 
for the breeders and hatcherymen located withm the respectiv e states 
They bring these groups together to discuss them problems exchange 
ideas and act upon common industry problems 
They supervise the poultry improvement work within their states 
They send state delegates to tlie Amencan Poultry and Hatchery Fed 
cration com cntions to National Turkey Federation meetings and to 
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the National Poultry Improvement Flan conferences Thus they par- 
ticipate in the national affairs of their industry 


United States Department of Agriculture 
The Bureau of Animal Industry of the United States Department 
of Agriculture lias sen ed, since the advent of the National Poultry 
Improvement Plan, as the coordinatmg agency for this poultry im- 
provement program It is evident that, if a uniform national program 
IS to be maintained, some national agency must coordmate the work 
Since the other work of tlie Bureau of Animal Industry is so closely 
related to the poultry industry it was logical that this bureau was 
chosen as the agency to coordinate the work of the National Poultry 
Improvement Plan 


Research and Poultry Improvement 
Since poultry breeding work is relatively new and its goals shift 
from tune to time it is highly desirable that research in this field be 
carried on by public agencies such as the agncultural experiment 
stations and the United States Department of Agnculture Withm 
recent jears regional poultry breeding laboratories have been estab 
fished An example of what a pubhc service research institution may 
do for the industry is illustrated by the development and release of the 
Beltsville Small White turkey This turkey was developed by the 
Bureau of Animal Industry and released to interested breeders, who 
in turn bred these turkeys and sold them to the pubhc There was no 
competition with industry and all the people benefited 

Private Breeders the Key to Poultry Improvement 
The private breeder, whether an individual, partnership, or corpo 
ration, is the important factor in poultry breeding They ^vill conhnue 
to breed better poultry m the United States The improvement made 
to date has been the result of their efforts Pubhc agencies should 
encourage and assist them in every reasonable way to do a better job 
m breeding better poultry for the use of the poultry industry and the 
Amencan pubhc 


the science of poultry improvement 

Since the late twenties a science of poultry improvement has been 
slowly evolving Durmg this penod the science of genetics has been 
applied to the solution of practical, poultry breeding problems, and 
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the inhentance of several economic characters of poultry has been 
established During this same penod progress has been made in the 
control of poultry diseases such as pullorum 
IVith tins background and the examples of some breeders and ex- 
penment stations, the mdustiy now appears ready to de\ elop its im 
provement work or programs on a more scientific basis than m the 
past There nviII be more educabon and less emphasis on regulation 
The poultry industry is begmmng to understand that poultry breed- 
ing IS a science, and trained geneticists are bemg employ ed to direct 
breedmg operabons for some firms This will expand 

In order to serve their members poultry improvement associabons 
and boards will employ genehcists who are well framed and who 
command the respect of the industiy These men will work with 
members of the poultry industry in an ad\ isory capacity in setting up 
and operating breeding programs 

We may also look forw ard to the use of specialists m poultry disease 
control work As more vetennanans are trained they will become 
av ailablc for servace in the poultry industry They can be of real serv 
ice in the program of poultry associations directed tow ard improving 
the control of poultry diseases which are disseminated through the 
hatcheries 
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Breeds, Varieties, Strains, 
Crosses, and Grades of Chicks 


Chick purchasers are no longer satisfied to buy a breed or variety 
of chickensj instead they want specific strains or crosses bred and 
tested for the qualities they need for their producbon This demand 
may be expected to increase as the mdustry becomes more specialized 
^nd more efficient in production. 

Thougli the American Standard of Perfection recognizes more than 
150 varieties of standard-bred poultry, the poultry industry is now 
raismg only a relatively few variehes of standard-bred poultry but is 
making many crosses with a few of these purebreds Withm the 
United States only three classes of poultry are now commonly raised, 
lliey are breeds belonging in the American, Enghsh, and Mediter- 
ranean classes. An analysis of the NPIP selecting reports on flocks 
kept for breeding purposes by participants in the National Poultry 
Improvement Plan for 1952-1953 showed (Table 6-1) that three va- 
rieties (New Hampshires, White Leghorns, and White Rocks) make 

Table G-1 Summary of breed dietnbulwn in NtUwnal PouUry Improvement Plan 

Hatchery supply fiocka 194I-IM2 to 1952-1953 
Total Number of Birds and Percentaee I>istnbution by \anetie3 for All States Eeporling 


States 


•911-1912 

•912 1943 
1913-1944 
•914-1945 

•915-1948 

•948-1047 

1017-1918 

•918-194^ 

•919-1950 

• 950-1951 

1901-1952 

•952-1953 


33 

40 

42 

39 

32 

33 
42 
44 
47 
47 
47 
47 


Total 

Buds 

10.712,027 
15 780.9S0 
20 331,999 
17.573.321 
20,250 9CM 
24 490.348 
25,148.247 
20,458,372 
36,105,375 
33 801. 603 
37.559,597 
33. 8-17,682 


New 


19 2 

19 4 

20 6 
23 8 
23 4 
25 S 
31 9 
38 8 
38 9 
41 4 
36 2 


While 

teg White 
bora Rock 

24 1 IS 6 

26 6 18 3 

25 9 19 7 

25 S 17 S 

23 1 17 0 

25 4 17 4 

24 7 15 2 

25 7 13 2 

21 9 10 4 

21 6 10 1 

18 9 11 9 

20 1 14 8 
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Rhode 
Barred Island 
Rook Red 
16 2 13 5 

15 7 8 9 

13 9 8 3 

12 4 8 0 

11 4 7 7 

10 0 6 5 

10 2 6 8 

7 8 5 6 

6 2 4 3 

5 8 4 1 

4 0 3 3 

3 5 3 2 


Id- 

Crosa* cross- 
mated mated 


2 0 
3 0 
5 5 
9 8 

11 3 
11 1 

12 4 
11 9 

15 1 

16 4 

14 3 3 4 
16 0 4 0 


Other 
8 3 
8 3 
7 3 
6 0 

5 7 

6 2 
4 8 
3 9 
3 2 
3 1 
3 8 
2 2 
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up over 70 per cent of the flocVs participating in the National Poultry 
Improvement Plan. 

STANDARD CLASSES 

American Class 

This class of chickens includes those breeds and varieties developed 
in North America. Their ancestors were primarily of the Asiatic class. 
Only four or five of the breeds or varieties of tliis class are now gen- 
erally raised, the more popular being the New Hampshires, White 
Plymouth Rocks, Rhode Island Reds, and Barred Plymouth Rocks. 

These breeds are characterized by their yellow skin, non-feathered 
shanks, red earlobes, and by laying brown-sheUed eggs. They are used 
for eggs, meat, or general purposes, depending upon the way in which 
strains of these varieties have been bred. 


English Class 

The only breeds in this class now' popular in the United Stales are 
the Comish and the Black Australorp. The Cornish are used for 





6-2 Black Australorp males mated to ^Vh^te Leghorn females produce 
Auslra-Whites 

The Black AustnUorps retain their popuJanty as a source of males 
0 cross uith White Leghorns to produce AustraAVhites, which are m 
inland for egg production in some areas (See Fig. 6-2.) 
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Mediterranean Class 

The \anety of this class that remains popular is the Smgle Comb 
\Vhite Leghorn, which is generally considered to be die most efficient 
purebred in the Umted States for the production of eggs (See Fig 
6-2 ) The bloodlines of this vanety have also played an important 
role in the production of inbred hybnds and crosses used for egg pro 
duction 

This breed developed m the Mediterranean area and named after 
Leghorn, Italy, is an egg breed of small or average size, having yellow 
slon, non feathered shanks, white earlobes, and laying vvhite-sbelled 
eggs Thej are relatively nervous and are generally non broody 
They are gammg m favor as caged layers because of their white 
eggs and also because of their efficient production The Random 
sample tests, and other tests where feed efficiency for egg production 
IS measured, favor a high producing bird of smaD size sudi as the 
\\Tbate Leghorn 

STRAINS 


Strains for Specific Purposes 

As the poultT) industry has become more commercialized and spe 
ciahzed it has demanded strains for the specific purpose of producing 
meat (broilers), eggs, or a general purpose bird. 

The poultry industry of Ae Umted States has developed an enor 
znous broiler industry (about 1 biUion birds now being produced 
annually) This industry is hi^ly commerciahzed and highly com 
petiUve Accurate records are kept by many producers so that they 
can determme the efficiency of each lot of broilers Thus, they soon 
leam which strams are the most effiaent converters of feed mto pounds 
of hve chicken 

The more popular purebred strains of poultry used for broiler pro 
duction are the meat strams of New Hampshires and the meat strams 
of 'White Plymouth Rocks 

Strains for Egg Production 

The commercial egg producer is no longer satisfied with Leghorns 
or S C ^Vhlte Leghorns he insists instead on strains of S C WTiite 
Leghorns which he believes possess the qualities that result in effi 
aent egg production under his conditions The demand for such 
strams will, no doubt, continue There are a number of such strains 
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m S G White Leghorns, R I. Reds, Barred Rocks, and New Hamp- 
simes, which have given a good account of themselves over a penod 
of years m egg-laying contests and m U S R O P. w ork The hatchery- 
men lookmg for better strains for egg production would be well ad- 
vised to study careful!) the long tune egg-Iaymg contest summanes 
issued annually by the Council of Amencan Official Poultry Tests 
(Rutgers University, New Brunswick, N J ), the U S. R O P. sum- 
mary pubhshed annually by the Bureau of Animal Industry, and the 
reports of the Random sample tests 

Strains for General-Purpose Farm Use 
Though most poultry breeders have accepted the cattle-breedmg 
t eor) that one should breed for dairy or beef type, some poultry 
reeders persist in an effort to breed a chicken which lays well and 
also converts feed to meat in an efficient manner. Some of these 
feeders have produced a ^ er) fine chicken for general fann use, one 
t at produces enough eggs to sahsf) the hatcher)' supply flock owners 

CROSSES 

Crosses for Broiler Production 

Lately there has been a definite trend toward crossbred chicks for 
foiier production The first of these crosses that became popular was 
e Barred Rock X Red or New Hampshire or the reaprocal cross of 
ese breeds If barred males are used all the offspring \vill be barred 
V ee Fig 6-3 ) If Red or New Hampshire males are used, the male 
progeny 6e barred and the females black with some red showing 
the neck and breast These females have proved popular in the 
for both egg production and meat (fowl) produchon 
Tliere is a definite trend in man) areas at present for white feathered 
Jroiler birds This has brought forth a great many lands of "Domi- 
nant White” male lines to be used in crossmg on colored females, 
nolabl) New Hampshire and Barred Rock, for producing a nearly all- 
"hite plumage broiler crossbred witli Uic vigor and efficienc) of feed 
oonversion of the original Barred crosses Tlie Dominant \\'hites in- 
^ ndc \anous ^^^nte Rocks pure for Columbian color pattern, as well 
Cornish and other hei\'y-t)’pe chickens, with perhaps some \VIiitc 
eghom in their background to give the color-inhibiting factor of the 
nghom for the effect of "domin'ince*’ when crossed 




Fic 6-3 BaiTcd females produce WacV pullets and 

barred males 

mostly sslolo The Delaware cliicUii. when tressed on New Ilainp 
shirts, was found to gwe a broiler that was white, escept tor soirit 
hlacV. or gray raarUngs in the necV and tail feathers (See 

Another cross with New Hanipshircs has been the use of White 
Wyandotte mates which cany the dominant white eharacter ami, 
therefore, prodiite a white tliicV for broiler production Tins cross 
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IS called the Eureka The growers have had difficulty with poor 
feathering and too many gray colored broilers 



Cornish Crosses Although tlie Cornish crosses ln\e good hreist 
'kshing, many base not found particular far or in broiler ircas hi cause 
lack unifonnity of size at broiler age, batcinbilitj is poor, and 
tate of growth is often not equal to that of some of the better pure 
'”'«1 strains or crosses One or two strains of Cornish are notable 
^'teeptions to the aboae general obsciaation, and these strains haic 
ouncl generally wide acceptance 
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Crosses for Egg Production 

Leghorns crossed ivith Rhode Island Reds or New Hampshires have 
proved to be efBcient producers of eggs 

A popular cross for egg production has been the Austra White (a 
Black Australorp male X White Leghorn females) The hybrid vigor 
resulting from this cross has given the producer a bird that lays rea 
sonably well and lives well Tliey produce tinted eggs, have dark 
shanks, and sometimes black skin on the thighs, which causes market- 
ing agencies to discriminate against them 
The Austra White is becoming popular where layers are kept m 
cages They are hardy and do well in cages There is less broodmess 
when they are conBned to battencs or cages than when they are on 
the fioor 

Hybrids or Incrosshreds for Egg Production Breeders cross mbred 
lines to produce incrossbred or hybrids The methods used are some 
what similar to those used in producing hybnd com and this similar 
ity has been cited in promoting such hybnd poultry 
The production of inbred lines, and finding the best combinations 
to distribute commercially, is an expensive process If Ibis system of 
breeding should prove far superior to the producbon of purebreds and 
crossbreds, the breeding of poultry might pass mto the hands of a few 
large corporations Only the future can aosw er that question 

GRADES OF CHICKS 

Most hatcheiymen and breeders find it necessary to sell different 
grades of chicks in order to meet competition and satisfy their cus 
tomers Grades of chicks are justified only when there are differences 
in their quali^ 

The industry needs better identification of strains for meat and 
strains for egg production Too many meat strains have been sold to 
farmers who thought they were gettmg stock that would produce eggs 
efficiently As a result, m many areas production bred New Hamp- 
shires hav e lost their popularity because the farmer has come to asso- 
ciate the name New Hampshire with meat production 

Hatcherymen and breeders should make clear what their strains are 
bred for eggs meat or general purposes 

If the industry is to have identification of grades of chicks there must 
first be identification of the stock that produced the eggs and the eggs 
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must also be identified The only dependable way to identify the 
breeding stock is by sealed wmg bands issued by some official state 
agency Sales records are necessary to show the movement of such 
stock 

THE DEMAND FOR DIFFERENT BREEDS, VARIETIES, 
STRAINS, AND CROSSES 

There has been considerable shifting of demand from the purebreds 
to crosses and to meat production types ( See Table 6-1 ) 

The demand for Missouri hatcliing eggs of different \aneties is 
sho%vn in Table 6-2 This demand is pnmanh for broiler strains and 
comes principally from the southern broiler producing states 

Toble 6-2 Rank of the breeds^ tarieties, and crosses represented tn Missouri s 
hatching eggs sold in 19:>2 


Rank 

Dozens 

Percentage 

1 New Hampshire 

2,274,504 

40 07 

2 Delaware X New Hampshire 

1,245,072 

21 05 

S ^hite Pijmouth Rock 

980,088 

17 27 

4 Cornish X Nen Hampshue 

845,816 

0 OG 

5 AVlute Leghorn 

200,312 

3 C3 

G ^AiaD<3otte X New Hampshire 

203,801 

3 59 

7 Rhode Island Red 

120,002 

2 13 

8 Barred PhTOOuth Rock 

77,062 

1 3C 

9 Black Australorp X AMnle Leghorn 

49,039 

0 75 

lO AAliite AA^andotte 

35,872 

0 03 

11 Barred Rock X New Ilampsliire 

31,440 

0 55 

12 New Hampslure X AAliile Leghorn 

25,908 

0 40 

13 Delaware 

18,802 

0 SS 

14 Jersey AAlute Giaut 

11,787 

0 21 

15 Buff Orpington 

8,715 

0 15 

10 AAliile Cornish X AATiile Rock 

0,748 

0 12 

17 Jerse^ Black Gnnt 

5,950 

0 10 

18 Bronnl^ghom 

4,718 

0 OS 

10 Black itmorca X AAlule I^glioni 

3,510 

0 06 

20 AAlule AAjandolte XAA lute Rork 

3,219 

0 OC 

21 True Line 

2,905 

0 05 

22 Ancona 

2,701 

0 05 

23 Dark Comidi 

2,498 

0 01 

24 Delaware X Rhode IslamI Ue«I 

1,994 

0 01 

25 Columbian rhuioulh Rock 

1,800 

0 OS 

All Olhera 

12,750 

0 99 


5,076,058 
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Deciding What to Produce 

The hatcheryman has to be alert to changes m demand and be ready 
to meet them If he guesses wrong he may be senously injured finan- 
cially The one who goes all out for one strain or cross and gets on 
the band wagon may maVe a killing, but also he may be left holding 
the bag A more conservative approach is to keep posted on develop 
ments, try out some of the strams or crosses, and see how they work 
out Very frequently the “fever’ for some new chicken subsides after 
It has met the acid test of the producer 

Speaking at the Missouri Hatchery Short Course m 19S3, Dr. W F. 
Krueger presented the foUowmg information on breeding systems 

In recent years considerable emphasis has been placed 'on bybndization 
or hybnds m poultry Current, but limited, controlled experimental work 
indicates that certain strain or breed cross combinations have some advantage 
over the pure strains involved m the particuUr cross This does not mean 
that ail strain, breed, topeross, or mbred hybnd combinations are supenor 
to the pure strains It does suggest, howevcf, the possibility of improving 
performance by careful selection of strains with good “nicking” or combming 
ability Only uhen the stratna show h$gh cOTiihjTwhihty Cmckobthtt/’) wtU 
there be any advantage from crossmg or htjbndtztng 

Limited expenmeatal data suggest that di^re is, on the average, about a 
2 to 3 per cent advantage in egg produebon from strain crossing, about a 
4 per cent advantage from breed crossmg, and 4 to 6 per cent from top- 
crossmg over the pure strains gouig into the cross combmahons To offset 
this increase in production, there is a slightly higher adult mortality in cer 
tain cross combinations There also is a tendency for more broodiness in 
some hybnd combinations Thus, on a hen housed basis the best purebred 
and hybnd combmaUons are about equal There is bttle doubt that m most 
cases good hybrid combinations will out lay many purebreds produced by 
hatcherymen The day of dnvmg down the pubhc road lookmg for hatchery 
supply flocks whose history is unknoivn appears to be on its way out Fur 
chasers of chicks for egg produebon are becijming more and more perform 
ance-conscious This means the hatcheryman must take on the role of 
“semibreeder” to make sure his customers are gethng chicks which svill 
meet competition 

Hatcherymen and breeders want to know what strains combine the best 
They also want to know hoiv to get information on these strams as fast as 
possible with as few records as possible The following pages desenbe each 
of these hybndiztng systems applicable to hatdiery operafaons A fairly 
simple teshng program using hatchery supply flocks and farm flocks is out 
lined Testing programs such as those to be mentioned are being used with 
success In many cases they only mvolve average egg produebon and mor 
tahty records on each test flock 
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STRAIN CROSSING 

™“‘“g °f hffds belonging to dif 
terent strains within the same breed and vanety Diagrammati^Uv the 
mating ptem would appear as follows where A and S are actual breedCTS 
whose strains you would like to use nreeaers 


Non Inbred 
IVhite Leghorn 
(Strain A) 
:MaIes 

I 


Non Inbred 
White Leghorn 
(Strain B) 
Females 


AB 

Strain Cross Leghorns 
(for commercial chick production) 


Smce we are attemphng to take advantage of combinabihty or hybrid 
'Igor, It IS important that strains A and B be (I) good perfomimg strains 
W pure strains (not stram crosses), and (3) mamtamed as pure strains 
A lourth requirement which cannot be overlooked is combinabihty The 
Uvo strains must, when crossed, show hybnd vigor or time is wasted This 
may mem that a hatoheryman or breeder will have to test several combi 
n^ons (stTMs A with B, A with C, B with C, etc ) m order to find two 
strains that mck well This can be done through proper organization of a 
llock owner system or by observmg farm or commercial fiocks nossessmn 
these combinations If 12 farm flocks could be used, the system would look 
like this, with modifications 

Production of Pure Strain or Strains 

Flock owner 1 AXA (hatchery s select strain which is one ol 
his kej flocks for flock replacements) 

Flock owner 2 Same ^ flock 1 or as many flocks is hatchery 
man thmks he needs 

Production of Strain Crosses Which Interest Hatchenjman 

Flock owner 3 Strain B males mated with Ins own strain A 

1^ ‘o 'UPPIJ 

test flocks and for commercial sales 

Flock owner 4 Strain C males mated with lus own stram A 
° Pi^uce CA strain crosses to supply 
lest flocks and for commercial sales 

Test Flocks to Check the Value of the Strain Crosses 

Flocks mav be used to produce 3 wav crosses I ARC i 

for ^mmcrail sales m iddihou to getting valuabk ftam e^sTiX 
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Flock owner 5 
6 


Flock owner 9 
10 
11 
12 


Gets strain cross BA 


Average of these four 
flocks measures value 
of BA strain cross 


Gets strain cr^ CA 1 Average of these four 
„ . . 4 . flocks measures value 

« M « « of CA strain cross 


If the testing program is conducted within the flock owner system, it may 
mean the production of 3 way crosses (shram cross AB with Leghorn strain 
C, etc ) 

Example 

Strain Cross A fi Non Inbrcxl 

^^hlchHock Strain C 

Owner Has Males 


I 

Strain Cross ABC 
(3 way cross) 

(for commercial cbick production) 

Little performance should be lost from a 3 way cross if the three strains 
involved are unrelated This or similar testing programs can be conducted 
with success by breeders and hatcherymen if they so desire Records on 
average egg production, livability, and possibly egg size can be kept by 
farmers A minimum of 3 to 4 flocks per combination should give a fair 
measure of value of a specific strain cross It should be remembered that 
differences in feed management, and location under this program play a 
major role For this reason a cross should be tested at more than two loca 
hons (farms) Testing programs similar to this are bemg conducted by cer 
tain breeders and hatcherymen with rather fruitful results If the program 
IS set up properly, it should produce valuable information within a year 
From a hatcheryman s standpoint, it is not desirable to attempt to produce 
a pure hne from an outstanding strain cross That is to say, if a certam 
stram cross does well one should not attempt to form a pure stram from it 
Chances are that such a mating will go to pieces This may explain why 
many strains drop in performance after bemg removed one or two genera 
bons from the breeder The supposedly pure stram from the breeder could 
have been a stram cross which ^ter the first generation fell apart Once a 
hatcheryman has found a good stram cross combinabon it is advisable to 
oblam the pure sbains from the breeders each year or bring m more new 
stock of the two strams each year By aQ means keep the two strains in 
their pure form It s the cross of die pure strams that we want if we are 
produemg a sbam cross or single cross hybnd 

Besides Leghorns, strains of Rhode Island Reds and New Hampshires 
should work well m sbam cross combinabons 
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CROSSBREEDING 

Srest“„b!t®r“ Xbnd YF 

In diagram, the matuig system « as follows (for egg production) 


Strain A 
^Miite Leghorn 
Males 


Strain // 
Jsew Hampshire 
Females 
! 


AH 

Leghorn ^ew Hampshire 
Crossbreds 
(commercial chicks) 

also'^,™ “"d White Plymouth Rocks 

Rhnd ”t/°j combine well with selected stnuns of Lechorns 

111.* used, do very well There are probably other breeds of whmh 

does'Tnf ^ ^ T° combine well for high produchon Tlus list 

ot include strains to which trade names ba\e been attached 

fldtmitnge to the commercial producer unless thru 
b^r '’T: This means that strains of Seiem 

IZ ”’“a S-'P On-n asemge peS 

to ?nd" bvabihty . and egg size This requires a testing program 

Md out what strains of various breeds combine well together 

co^lrr^"® "'““■‘y ’■'^“I'e itseE dm™ to faira and 

eggSv =• l■••tcheuman cannot tie up his 

n^ia " ““"br^s Again, about 3 , 4 , or more farm flocks 

hm,?^ should gne a reasonable picture of the value of a crossbred com 
inauon Aierage production and mortalit, arc all the data necessary 
do«H,'!i“..'‘“‘v' ““shred chicks often oserlooked hj halcherymen is tfic 
femal °* malmg a good strain of Leghorn males vjtli Nen Hampshire 
males that are normally being used for tlie production of broiler clucks 
ivilh o'ldence that some broiler strains of Ne« Hampshircs combine irell 
m ^glioiTO producing a crossbred ahose performance is abme aicrage 
nut ,^l T w P^S'"! f'*”" Pos' broiler type Neii Hampshircs 

chiol 1 ™ ''’I toasonable egg production This may be an outlet for good 
j uunng periods w hen broiler cJiicks are not mo\ ing too w ell It w ould 
In ' ^ *^Qi»rc maintaining some Leghorn males w hich is objectionable 
|j- farmers interested in egg production alone would be mucli 

Ppier ^vltl^ these crosses than with some of the broiler strains being sold 
*■ ^Sg production Tins is not to suggest that all broiler strains arc poor 
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egg producers Some breeders have done a good lob of mainfaming produc- 
tion and impro\mg meit quality at the same time 

TOPCROSSING 

Some breeders are placmg inbred males on the market for topeross nmt 
mgs Toperosses are similar to strain crosses and crossbreds except that 
the breedmg males are mbred males The matings are usually made as 
foUou’s 

Non Inbrcil 
Females of Strain U 

Inbre<l or \ our Strain 

"Males of Strain -f of tcmnles 


I 

AB Toperosses 
(commercial clucks) 

Usually the males are inbred Leghorn males The females can eillier he 
non mbred Leghorns or non inbred heavy breeds (New Hampshires, Rhode 
Island Reds, Australorps etc ) 

The topeross is of little value to the customer unless it performs as well 
or better than the available purebreds That means the two strams must 
combme or nick" well for high production This agam requires a testmg 
program on the part of the hatcheryman 

INBRED HYBRIDS 

Although mbred hybrid (incrossbred) production is not appbcable to 
most hatchery operabons, enough interest has been developed to warrant a 
short discussion Inbred hybrids are actually crosses between two or more 
mbred strains of chickens The idea is to obtam as much “mcking” or 
hybrid vigor as possible and as much uniformity as possible Usually the 
matmgs are set up m the following way 

Inbred Strain Inbred Stram 

A B 

(Leghorns) (Leghorns) 


Inbred Hybrid 
AB 


Now 3Iste AB Hybrids with CB Hybnds 

1 

Inbred Hybrid ABCD 
(4 way cross) 

(for commercial production) 


Inbred Strain Inbred Strain 
C (N H ) Z) (R I R ) 


Inbred Hybnd 

CD 



97 


Types of Clucks 

This breeding system is expensive and is limited to those breeders whose 
means permit a breedmg program such as this It requires considerable 
record keeping, time, and a knowledge of breeding prmaples and systems 
of breedmg 

SUAfMARY 

The value of stram crosses crossbreds, and topcrosses depends on the 
strains being combined The strains must ‘nick well to give good pro 
duction and livability This requires a testing program which breeders and 
Iiatcherymen can perform eflScienllj and economicallv with fairl> reliable 
and quick results The value of the program depends on tlie man 

One must keep in mind that strain crosses, crossbreds, and topcrosses must 
out perform the purebreds or they arO of IitiJe value 



Factors Influencing the 
Hatchability of Eggs 


The hatching of an egg is a complex biological process by which 
nature maintains the continuity of the different species of birds Many 
factors or condibons affect this process, some of which are known and 
others still unknown but which may be revealed by later research 
Hatchability is of vital concern to the hatcheryman because it di 
rectly affects his profits and may be the difference betxseen profit and 
loss in the business An increase of 5 per cent m the number of salable 
clucks produced by a hatchery setting 500,000 eggs annually would 
result m 25,000 additional chicks which at 15 cents per chick would 
be worth $3,750 Many hatcheries could increase their hatches by 
5 per cent or more by applying the information on fertility and hatch 
ability that is available at present and will be reviewed in this chapter 
The discovery of a method or process whereby fertility or hatchabil 
ity of eggs set in the United States should be increased by 2 per cent 
would result in extra chicks valued at approximately $6,000,000 an- 
nually This indicates how important it is to the mdustry for research 
in all phases of the problems of fertility and hatchability to be con 
tinued and expanded Approximately 30 per cent of all eggs set in the 
United States fail to produce chicks 
The hatcheryman is interested m the number of salable chicks he 
can batch out of the eggs purchased This depends upon t\no general 
conditions, the fertihty of the eggs and the hatchability of the fertile 

eggs 


FERTILITY 


It is estmiated that 10 per cent or more of the eggs set in the United 
States each year are infertile Such eggs are not only a loss to the 
industry, but they occupy valuable incubator space and require tune 
consuming hbor in handling 

OS 
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Fertilizahon, which is the union of the male sperm and the female 
egg, occurs naturally in the upper end (funnel portion) of the oviduct 
within about 15 minutes after ov'ulation The sperm may traverse the 
length of the oriduct within 26 minutes by means of its moblity, ciliary 
motion in the oviduct, and antipenstalhc muscular action 
Some eggs laid within 24 hours after copulation may be fertile, and 
withm 2 weeVs after a floch is mated satisfactory fertility may he 
attamed Fertility m chickens may persist for 3 weeks and m turkeys 
for 7 weeks (See Fig 7-1 ) The removal of males from a flock is 
followed by a decline in fertdity withm 1 week m chickens and 2 
weeks m turkeys If the males m a mahng are changed, the eggs laid 
within a few days are fertihzed by the new males, and there is very 
httle overlapping in progeny 
Some of the many factors affecting fertility are 
Ktnd of sperm Sperm showmg most motihty soon after production 
give the highest fertility Semen contaimng a high percentage of 
abnormal sperm results in lower fertility than more normal sperm 
Sperm production of spring hatched males has been found to increase 
through the winter and early spring and decline during the late spring 
and summer 

Hflhons Sperm producbon may be reduced by deficient or re 
stncted rations Prolonged deficiency of vitamm E was reported by 
Adamstone and Card ( 1934) to result m stenhty m some males Both 
sperm production and fertilizing capacity of cockerels were affected 
adversely by restricted feed consumpbon which resulted m loss of 
body weight (Parker and McSpadden, 1943) Adequate nutnbon of 
the breeding flock is essenbal to fertility 
Hormones and fertihttj The relatii ely new science of endocrinology 
has yielded valuable irfformation with respect to fertdity m poultry 
The remoial of the pituitary gland causes atrophy (shnnkage) of the 
testes and the cessation of sperm producbon Males injected with 
pituitaiy extract and pregnant mare’s serum produced more sperm 
than untreated controls Injecbons of male sex hormones have in 
creased ferbhty Thiouracd, which reduces thyroid acbvity, reduces 
the ferbhzing capacity of sperm The mjechon of adrenalin depresses 
sperm producbon 

The amount of light received b> the bird influences sperm produc 
bon, the minimum amount of li^t required for normal producbon 
being about 12 hours daily 

The dubbing of males does not affect fertility except indirectly, in 
that frozen combs and wattles and abnormally enlarged headgear ma>^ 
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interfere with activit>’ and feed consumption and thus decrease fer- 
tility. 

Age and fertility. Fertility in both males and females is at a maxi- 
mum during the first or j'earling year and generally declines there- 
after wiih age. Though fertile eggs may be produced by hens mated 
with cocberels 10 weeks of age» satisfactory fertility is not attained 
until the males are about 6 monOis old. 

Egg production and fertility. Females laydng at high rates of pro- 
duction tend to produce eggs which are more fertile than those laid by 
birds laying fewer eggs. The results reported (see Table 7-1) by 
Lamoreu.\ show this relationship. 

Tabu 7-1 The proportion of infertile eggs produced by 3 groups of hens lehiek laid 
13-22, 23-31, and 32-40 eggs, respectirely, during a H-iccek period, 1935-1939 

OLatnoreinc, 1910) 


ProductioQ 


\w j 

|HQ| 

1 

23 Eggs in 6 VTwls 

23 to 

31 Egg# in 6 W«k9 

i 

32 to 40 Eggs in 6 Weeks 


No of 


Inf«rtne 

No of 

Egg# I 

Infertile 

No of 

Egg* 

Infertile 


Hens 

Lftid 

Egg* ("e) ' 

Hens 

Laid ' 

Eggs («’e) 

liens ' 

laid ' 

Eggs I7e) 

1035 

16 

320 

26 2 

103 

2 860 1 

IS 2 

1 5o 

1 814 

0 9 

1936 

11 

20S 

41 S 

73 

2 069 i 

26 8 

68 

2,301 

18 4 

1937 

34 

657 

17 8 

125 

3.460 

22 4 

41 

1 1.367 

11 2 

1938 

10 

200 

12 0 

93 

2.674 

8 0 

48 

1 597 

8 8 

1939 

15 

2SS 

24 3 

104 

2 922 

12 6 

61 

2,016 

' 16 4 

Tot»l 

86 

1.673 

24 4 • 

497 

I3.*»&i 

15 6* 

: 273 

1 9.155 

1 13 0 • 


* Unweighted arersge of tLc percentiges for the 5 jears. 


Preferential mating. That the fertdity of eggs laid b}’ some hens in 
individual male matings may be increased by changing males has been 
reported by several investigators. Possibly both males and females 
have their preferences. Some hens, completely sterile when mated 
with one male, lay highly fertile eggs when another male is used. 
The “peck order” that exists in fowl no doubt affects mating and 
fertility. 

Seasonality. That fertility varies with the season is attested by the 
experience of most hatcherymen. Fertility tends to be high during the 
spring and low during the summer. Hot w^eatlier appears to have a 
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detnmental effect on ferUlity Figure 7-2 show s the seasonal ^ anation 
m fertility for botli White Leghorns and Barred RocVs 



Exp Sta ) 


Breeding The fact that fertility vanes with strains and breeds indi- 
cates some degree of inhenlance of this trait, though of a low order 
Those who hai'e investigated this problem do not agree The positive 
correlation beUveen egg production and fertility in the more produc 
tive strains mdicates that by breeding for increased egg production 
fertihty may also be increased However, it should be noted that some 
low egg producing meat strains also ha\e excellent fertility 

Work at the California station indicates that fertihty and hatch- 
abihty are independent in inheritance That inbreeding reduces fer 
tihty m turkeys was shown by ^^arsde^ and Knox (1937) (See Table 
7-2 ) Inbreeding also lowers fertility in chickens 

TaMe 7 2 Summary of the egg fertility and halchabilUy, and of egg jjrodudion 
and. egg icetghi for 77S inbred and ouihred Bronze twrlei;? 

(MarsJea aod Knox, 1957) 


Production A^e^age 


Degree 

Coefficient 

Fcr- 

Hatch 

of E^s to 

Egg 

of 

of 


ability, 

June 1, 

M eight. 

Inbreeding 

Inbreeding 

% 

% 

Number 

grams 

Outbred 

0 000-0 003 

87 8 

€7 6 

47 7 

83 6 

Mild 

0 125-0 218 

7S 4 

51 7 

42 2 

82 7 

Close 

0 250-0 411 

82 8 

52 8 

89 0 

82 1 

Iiitensi\ e 

0 500-0 672 

69 3 

34 9 

41 4 

81 5 
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Artificial insemination ArbfiemI methods for msemmating botli 
chickens and turkeys have been developed It is not likely that such 
meUiods vviU become as common with poultry as noth larger animals 
but there are occasions when they can be useful 

More progeny maj be produced from a given sue bj arbficial m- 
semmation tlian by a natural mating This method may be used to 
advantage with hens confined to laying cages (batteries), with hens 
in large unmated flocks, and for mjured or otherwise mcapacitated 
males or females 

Artificial msemmation offers promise in increasing the fertihty of 
strains of turkeys that give low fertility m natural matings Table 7-3 
shows the results obtained at the Pennsylvania Agricultural Expen 
ment Station (1931) using natural matmgs, artificial insemination, and 
combmahons of both methods 

Table 7-3 Ej^ect of method of mating on Teprodiictne ability of 
White Holland jndlets 


(McCarlnej, 10->1) 


Method 

Total 

An erage 


Per Cent 

Per Cent 

An erage 

of 

Eggs 

Number 

Per Cent 

Hatch Fer- 

Hatch 

Number 

Matmg 

Set 

Eggs Set * 

Fertile 

tile Eggs 

All Eggs 

Poullsf 




Period 1 




Natural 

2,153 

76 9 

81 8 

66 9 

54 4 

41 8 

Artificial 

1,900 

70 0 

91 7 t 

67 0 

61 5 


Combination 

1,977 

79 1 

95 7 § 

72 8 

69 7 § 

55 2 § 




Period Io 




Natural 

079 

24 2 

71 1 

57 5 

40 9 

9 9 

Artificial 

047 

25 9 

84 7 

59 7 

50 5 


Combination 

628 

25 1 

93 5 § 

63 9 

60 S t 

15 2 




Period 2 




Natural 

632 

22 6 

76 2 

53 4 

40 7 

9 2 

Artificial 

617 

24 7 

83 0 

57 2 

47 5 


Combination 

573 

22 9 

86 9 t 

58 4 

50 7 

n 6 


Note Period 1, 18 ^vecks after onset of mating 

Period la C weeks before changes m methods of mating 
Period 2, 0 weeks after changes m methods of mating 


* An erage number set per feinnit. 
t An erage number of poults Imtched per female 

tThe diflerenee between tins Nnlue and the snlue for natural mating ls sic 
nificant “ ^ 

I The difTerencp between this Nahie anil the \nbie for natural mating is 
highlj significant 
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HATCHABILITY 

That hatchability is inherited has been show n not only by research 
workers, but most hatcherymen as well have obser\ed this relation- 
ship m their hatchery operations However, too many poor hatching 
flocks have been retained as hatchery supply flocks, which should have 
been completely replaced bj stock possessing the power to hatch well 
In budding a flock program the hatchery man should select strains that 
possess high fertility and hatchability so far as he can obtain such 
stock Unless the stock possesses such qualities all other management 
practices, though perfect, will fail to produce satisfactory hatches 
A selection program for vigor and vitality in the breeding stock will 
assist in mamtammg high hatchability 
Inbreeding Close inbreeding, without rigid selection for hatchabil- 
ity, has been shown to be detrimental to hatchabihty in both chickens 
and turkeys Most poultrymen endeavor to prevent not only inbreed- 
ing but also the mating of any related stock This is, of course, a mis- 
take, as the best program for a multiplier such as a hatcheryman is 
to locate the strain that best serves his needs and to go back to that 
source each year for his stock or the males he needs The results of 
Marsden and Kno'v (1937) with turkeys presented m Table 7-2, illus- 
trate the detnmental effect of mbreedmg on hatchability as well as 
fertihty 

Crossbreeding and tncrossbrcedmg Though the results of crossing 
pure breeds or incrossbreds wall depend upon the characters or genes 
earned by the parent stock, such crossing usually results in increased 
hatchability Byerlys (1930) results (Table 7-4) are typical of the 

Table 7-4 Effect of erostbreeding on hatchability 
(Bjerly, 19S0) 


Alatmg 

Number of 
Fertile 
Eggs 

Percentage 

Hatched 

Male Female 

Rhode Island Red X Rhode Island Red 

1,660 

66 4 

White Leghorn X Rhode Island Red 

245 

76 5 

White Leghorn X While Leghorn 

8^9 

50 5 

Rhode Island Red X White Inborn 

1,303 

56 2 


improvements obtainable by crossing breeds having relatively low 
hatchabihty Results reported by Knox (1946) from incrossbreeding 
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“*"‘*®‘* '•etonraty at right uhich, b> preienbng the detelopment 
uie beak, made pipping and hatching impossible (Courtesy Penn Agr 
Exp Sta } 


are shown m Table 7-5 and indicate that generally incrossbreedins 
“^creases hatchability 


Table 7-5 Efed of tncroeebreedtng on hatchalnhly 



(Knox, 1946) 

Number 

Per Cent of 



of 

Fertile Eggs 

Breed 

Mating 

Eggs 

Hatched 

Rhode Island Red 

Inbred 

118 

83 3 

KIK X'Oi 

Incrossbred 

106 

73 9 

Rhtxle Island Red 

Inbred 

81 

53 3 

niR XIIL 

Incrossbred 

158 

74 0 

Rhode Island Red 

Inbred 

104 

73 5 

RIR XU L 

Incrossbred 

40 

100 0 

Rhode Island Red 

Inbred 

254 

80 5 

niR.XIVL 

Incrossbred 

113 

90 7 
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LetJial and semileihal genes The geneticists are gradually but con- 
tinually discovering the genes in poultry (both chickens and turkeys) 
that cause the death of embryos and thereby lower hatchability They 
have reported 19 m chickens and 3 m turkeys The lethal effects of 
some of these genes stem from abnormahties which prevent hatching, 
such as deformed beaks as shown in Fig 7-3 

Egg Production 

Eggs laid by hens producing at a high rate are not only more fertile, 
but they also possess higher hatchabibt) than eggs laid by poorer 
layers (Table 7-6) 

Tahlf 7-C lielaUon of rale of production at measured by si^ of clutch to 
fertddy and katehabddy 


(Funk, 1930) 


Eggs Laid 


Percentage 

in 

Percentage 

Batch of 

Clutches of 

Infertile 

Fertile Eggs 

l«K 

20 2 

£8 9 

2 eggs 

24 1 

67 C 

3 “ 

2) 8 

71 5 

4 “ 

IG 6 

72 4 

5 “ 

19 7 

71 2 

C *' 

20 7 

78 0 


Age 

Hatchability tends to be highest during the first la>ing year for both 
turke>s and chickens (Tables 7-7 and 7-8) 

Tahte 7-7 Effect of dam s age on halrhabtlUy of fertile eggs tn chtelens 
Itecords for same hens in suctessne ^ea^s * 

Percental of Hatchability k ears 


Breed 

rso ol 
Birds 

1 

a 

S 

4 

. 

G 

7 

M lute I^ghoms 

52 

87 

82 







32 


74 

61 






71 


78 

71 

C2 





SO 


74 

60 

C2 

50 




24 


67 

54 

C3 

CC 

40 



12 


73 

62 

71 

07 

71 

30 

Rhode Island Hc<1h 

2C 

80 

83 







14 


82 

CO 






15 


71 

68 

74 





From K'y Agr bxp Slo Itul 408 
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Table 7 8 Effect of dam’e age on halchahtlUy of turley eggs 


Source 

Breed 

itsmundson and Lloid ( 19 J 5 ) 

Bronze 

Marble and Margoli (1936) 


Scott (1937) 

Bronze 


Per Cent Hatcliabilitj jn 
Breeding Year 

1 2 3 4 5 

53 51 38 38 19 

(Same birds both jears) 

57 55 

73 55 


MANAGEMENT OF FLOCKS 


Hatchabihty is affected by the management of the 
llie land of mahng, housmg eondibons, range, and 
important m the producbon of eggs that hatch well 


breeding stoch 
feeding, all are 


Matings 

t, •nales to females affects fertihty The Oregon stabon 

6 tot N™ ^ *1® Leghorn or Cornish males per 100 females and 
o to 7 New Hampshire males per 100 females are sufficient for maM- 
m results Hateherymen and flock owners who have adopted the 
wegon recommendabons are pleased with the results 


Range 

lo flocks can be fed m complete confinement to msure excel 

w!! ^^*‘^*‘obihty. It IS advisable for both hirkey and chicken flocks 
no ^ supply flocks, to have range where they are ex- 

1 h™ to omect sunshine and have access to growing green feed and 
V ere the bmid males have an opportunity to mate Range condi 
tons, espeaally if green feed is available, provide insurance against 
0 cient rahons which the flock may be receivmg The social domi- 
order) which exists in all flocks prevents the omega 
t nud) males from mabng m confinement, but if range is provided 
and prove more ferble than the alpha ( dommant) males 

he fertihty of the eggs improved by their contnbution 

Housing Conditions 

vv ^ evidence that both extremely cold and extremely hot 

^ond to reduce hatchability as well as ferbht>v Tlierefore, it 
ooves the producer of hatching eggs to by to avoid these exbemes 
a suitable housmg program If freezmg eondibons m the house 
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can be avoided m wnter the floch as well as the caretaker %vill be 
benefited If temperatures above So^F can be avoided m the houses 
during summer, hatchabihty is not likely to be reduced as a result of 
the weather 

Feedmg 

The fertile birds egg is a complete reproductive unit, containmg all 
nutnents necessary for the development and hatching of its young 
Everydung contained m the egg except the sperm is deposited b> the 
hen The nutnents needed by the hen to produce a satisfactory hatch 
mg egg must, of course, be present in the rations the hen consumes 
Breeder mashes, espeaally fortified with vitamins necessary for hatch 
ability, should be fed the breeding flock 
It should be observ ed that not only is an adequate and well fortified 
ration necessary for satisfactory hatchability, but also the \ngor of the 
chicks and their early livability and performance depend upon the 
vitamms and other nutnents they have stored when hatched (See 
Fig 7-4 ) 

Froteins, carbohydrates, and fats The laying ration as well as the 
breeder ration should and does normally contain a vanety of proteins 
earbohy drates, and fats and is adequate for hatchabihty Thus these 
nutnents are generally present in such amounts and vanety as to in 
sure satisfactory hatching results 

Vitamins The continually expanding list of vitamins contams many 
which are necessary for hatchabihty and several which are lilwCly to 
be deficient and therefore to reduce hatchabihty 

Vitamd. a This vitamin is necessary for satisfactory growth, 
health, egg production, and hatchabihty It is supphed by green feed, 
yellow com, and the fish oils 

Vitamin D All rations are defiaent ux tin’s vitjamva unless they 
carry special supplements containmg it Under natural conditions 
(direct sunshine) birds and other animals are able to manufacture 
them own vitamin D by the exposure of their bodies to irradiation 
(ultraviolet rays of the sun) Lradiatjon of the animal sterols has 
been developed into the commercial process for supply mg most of 
this VTtamm (Da) 

Vitamin D is necessary for mineral metabolism (bone development 
etc,), strong egg shells, satisfactory egg production, and hatchabihty 
Every laymg and breeder mash should contam adequate amounts of 
this vitamin. 
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E Deficiencies of this vitamin m poultry rations contam 
ing natural grains are rare or non existent It has been shmvn that a 
Mciency (created expenmentaUy) of tins Mtamin does result in earh 
(«_days) death of chick emboos bi liemoirliages in the circulaS 



effects of deficient mtions for poultry breeding stock are sbou-n 
sunnl^ photo From 100 eggs produced by liens receiving inadequately 

chi I 'egetable protein at a high level G4 failed to hatch and 19 of the 

ohto * dunng the first week The lower photo shows tlie results 

“led with a sunilar diet supplemented with fish meal (Courtesy Bureau of 
Ammal Industry U S D A ) 

^ vitamin is essential for normal clottmg of the 

d Q chicks hatched from eggs produced b) breeders on rations 

vitamm when ^\lng banded may bleed to death The 
al source of this ^^tamln is green feed The foul can s>’nthesi 2 e 
1 uce) this \itamm m its intestinal tract, and microorganisms m 
poultry droppmgs create it also 
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Ribofla\in This Mtamin is \ery necessary for hatchability and is 
quite likely to be deficient unless the ration is fortified for it The 
natural sources are green £eed» milk products, yeast, and li\er How- 
e\ er, most commercial breeder rations now contain the pure ^^tamul 
(crystalline nboflavm) A deficiency of this vitamin causes curled toe 
paralysis, anemia, edema, clubbed down, dwarf embryos, and short- 
ened legs and wangs Embryonic mortality on rations deficient in 



Fio 7-5 Embryotuc mortality m eggs produced by bens fed rations containing 
adequate and inadequate amounts of nbofla^ia (Courtesy Cabf Agr Exp Sta ) 


nboflavm, as shown m Ftg 7-5 is particularly high dunng the second 
week of mcuhabon 

Pantothekic Acm This wtaoun is found in most natural feedstuffs 
(grams and green feeds) and therefore is not likely to be deficient 
But, if deficient, hatchabOity will be reduced, and the chicks will de 
\elop a dermatitis (cracked skin) condition 
Bion?. Though this vitamin is not likely to be deficient m rations 
compounded from natural feedstuffs, its deficiency wall reduce batch 
ability, causmg embryos to be formed with web feet, shortened and 
twisted bones, parrot like beaks, and sbpped tendons 
Pymdoxin Wisconsm workers have foimd this Mtamm necessary 
for both egg production and hatdiabUity, but they point out diat it 
IS not likely to be deficient id nonna! rations 

Choune. Though this vitamm is required for normal grow'th and 
egg production practical rations need not be supplemented with it, 
and to do so may cause a dea-ease in hatchability 
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NicxDnxtc Acid. This vitamin is essential for egg production and 
hatchability but there is evidence that the chick and turkey embryos 
can synthesize (produce) it. Whether practical rations need to be 
supplemented wth nicotinic acid (niacin) remains to be determined. 



Fig. 7~6 Micromelia (shortening of extremities) in chick embryos caused bv 
manganese deSdencj. (Courtesy Ky. Agr. Exp, Sta.) 

Folic Acm. This vitamin is essential for hatchability. A deficiency 
of it results in increased embrj-onic mortality late in the incubation 
period, delayed batches, and inferior chicks. However, it has not been 
determined whether practical breeding rations need to be fortified 
with this vitamin. 

Bi2. a relatively new vitamin (B12), which was knowi as the APF, 
animal protein, and cow-manure factor until the pure ratamin was 
discovered, is necessary for hatchability. It is found in animal pro- 
tein supplements commonly used in poultrj' rations. 

Minerals. Many niineials are needed for normal embryonic devel- 
opment, but only a fe'v need be added as special supplements. 

Caloum. Work at tlie Kentucky station showed tliat calcium was 
essential for hatchability. Evidence also exists, however, that exces- 
siv'c amounts of calcium may decrease hatchability. The best feeding 
procedure appears to be to give Ac breeders access to o>stcr shell or 
crushed limestone (dolomitic-frec). 
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Fic 7-7 Abo\e, eggs which possess desirable ph>-sical erterior characteis for 
hatching, below are eggs which shoatd not be used for hatching (Courtesy hfo 
Agr Exp Sla ) 


Ilatchability of Eggs 

Macanese Tie beneficial effect of manganese on hatchability was 
first demonstrated at the Kentucky station A deficiency of tins mm- 
eral resets m heavy chick embryo mortality on the tiventieth and 
twenty-first days These embryos show micromeha (short legs and 
wmgs) and parrot beaks This micromehac condition is shown in 
rig 7-0 

SENIUM This IS a highly toxic substance, which causes heavy 
embiyonic mortality when present m the breeder ration at more than 
5 parts per million 


SELECTION OF HATCHING EGGS 

Certam physical characteristics of eggs are related to hatchability, 
and, by ehmmatmg eggs that have characters associated with poor 
hatchability, hatchmg results can be unproved It is also true that 
these characteristics are mhented and therefore by continued selection 
niay be bred into poultry The more common of these characters are 
size, color, shape, shell quality, and interior quality as observed by 
candhng (Fig 7-7) 

Size of Egg 

The size of the egg is related to hatchability, as shown in Fig 7-S 
A similar relationship exists in turkey eggs Extremely large and very 
small eggs do not hatch well It is fortunate that the best eggs for 
niarket (23-28 ounces per dozen) also possess high hatchability 



Relationship bch^cen perccnlage hatchability and axerage egg weight 
bird, based on the records of 807 hens and of one hatching season (From 
Godfrc} ) 
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Color of Shell 

There is evidence from a number of experiment stations that the 
color of brown-shelled eggs is associated with hatchability, the dark 
broNTO eggs hatching better than the lighter brown eggs. (See Table 
7 - 9 .) 

Table 7-9 Injlvence of egg shell co7or on halekabdUy of A’cir Hampshire eggs * 
Halchabilitj* Hatchabilitj 


of Fertile of All 

Color Eggs. % Eggs, % 

Verj’ light brown 71.1 C4.1 

Light brown. 76.1 66.9 

Aledium brow n 78 9 70 5 

Medium dark brown 81.8 76.0 

Dark brown 84 1 74.5 

Very dark brown 78.6 72.5 


* Courtesy C. E Stotts, Ore Agr. Exp. SU. 

Such a relationship does not necessarily exist in all \ arieties laying 
brown-shelled eggs, nor does it preclude the breeding of chickens that 
will lay light brown-shelled eggs which hatch well. 

Shape of Egg 

Eggs that deviate in shape considerably from normal do not hatch 
well. However, eggs that are only slightly off shape, ridged, or 

Table 7-10 Pereeniage inferfiliiy and percentage hatchability of Tarioiis types of 
defective eggs * 

Peicentige 

lUtch 

Number Percentage Number 

of of Total Percentage of FertJe Total 

Type of Defective Eggs Eggs Infertile of Eggs Chieka Eggs Ees» 

Eggs Set t Eaamined t Egga InfertJe HaUbed Set Set 

Craclced eggs 810 I 27 1S3 25 4 242 53 2 39 7 

Extra large eggs (65 g 

or more) 332 0 69 113 31 0 165 70 8 46 7 

Email eggs (15 g or leas) 155 0 32 80 51 6 60 80 0 38 7 

Misshapen eggs 68 0 II 21 30 9 23 48 9 33 8 

Poor ihella 102 0 21 28 27 5 35 47 3 34 3 

Loose air cells 47 0 10 13 27 7 jj 32 4 23 4 

Misplaced air cells 400 0 85 89 21 9 216 63 1 53 2 

L^rge blood spots 174 0 36 37 21 3 93 71 5 56 3 

All defectn e eggs 1.891 3 95 526 28 3 840 61 8 44 4 

Control eggs 3 031 537 17 7 2,174 87 2 71 7 

■ From National Agricultural Research Center 

t The first two columns of figure* m table give the numbers and percentages of eggs of vanoiis 
types found among 47 950 newly laid White Leghorn egga 
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\™Ued appear to hatch as weU as eggs shaped perfectly Table 
7 10 shows that eggs definitely misshapen hatched only S3 8 per cent 

as compared to 711 per cent for normal eggs o per cent 

It should also be noted that the shape of the egg is an inhented 
character which can be estabhshed by breedbng 

SheU 

The quality of the shell is related to hatchabihty Eggs possessmg 
shong she Is batch best, whereas eggs with thm shells do not generally 
hatch well The kmd of shell deposited on the egg depends upon 
"cather Some strams or famihes possess the 
aniuty to produce eggs with thich and strong sheUs, whereas others 
y eggs with thmner shells The amount of calcium and vitanun D 
m the ration affect the sheU of tlie egg Eggs produced m hot w eather 
nave weaker or thmner shells than those produced when the weather 
IS cooler Attempts to candle eggs for shell terture and to relate the 
appearance may be misleading because the mottled appearance of an 
cSi . ® candle, which might be interpreted as mdicatmg poor 

texture, is due to the moisture in the sheU at that tune 

Interior Quahty as Observed bj Candimg 
Eggs that show infenor market quahtj by candimg do not hatch 
23^4 shows that eggs havmg loose an cells hatched only 

1 compared to 71 7 per cent for normal eggs It will 

^ 0 be noted that m this same experiment the percentage of hatch of 
contaimng large blood spots was 563 per cent or 134 per cent 
below the controls 

There is also exidence that eggs which show high quahty (show 
of yolks and well centered position of such yolks) when 
ed before incubation hatch 10 to 15 per cent more chicks than 
show mg a weak or lower qualit} condition 


CARE OF HATCHING EGGS 

^^^ohabihu of the best eggs can be destro}ed after the eggs 
md and before thej are set b> improper care durmg the holding 
od The important conditions dunng this penod are proper tern- 
*^hire, handling humidity, age of egg, and cleanliness of shell 

Temperature 

Holding hatching eggs where it is too hot or too cold ma) result in 
^ poor hatches, or m extreme cases the hatclung pow er of the egg 
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may be completely destroyed Figure 7-9 shows the relationship of 
holding temperatures to hatdiabilily of chicken eggs The hatchabil 
ity of eggs held at freezing temperatures (32°F ) begms to declme 
after the second day, and after 5 or 6 days at such temperatures none 
of the eggs %vill hatch Eggs held at zero (air temperature surround 
mg the egg at 0°F ) lose most of their hatching power within 3 or 4 



Fic 7-9 Harmful eSects of exposing eggs to temperatures below 45’F or above 
55*F for penods of over 7 days as comi>ared to those held less than 7 days 
(Courtesy Mo Agr Exp Sta ) 

hours Experiments at the Missouri Agricultural Experiment Station 
showed the followmg results with eggs held when the air surrounding 
the eggs was 0°F 

Jloich of all 
eggs per cent 

Eggs held 1 hour 75 

2 hours 75 0 

3 hours 59 5 

4 hours 28 4 

Therefore it is most important that hatching eggs be protected m cold 
weather 

Hot weather may be equally as harmful to hatchabilit> as cold 
weather \\ hen the temperature surrounding eggs rises to above 80°F 
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the embryos develop at a relati\ ely rapid rate, but this development is 
not normal and many of these embryos are uealened and subse 
quently die before or after being placed m incubators for normal 
mcubabon Work at the Missouri Agncultural Experiment Station 
sho^\ed that the hatchabihtj of eggs held at 90°F for 7 days or longer 
was completely destroyed 

The ideal temperature for holding <liicken eggs is near SO^F as 
indicated by Fig 7-9 A basement or cellar wall usually provide satis 
factory holdmg conditions for hatching eggs Where many eggs are 
held, as in an egg station or in a hatchery , it will be adMsable to in 
stall refngerahon to provide suitable temperature condibons in hot 
weather 

The importance of proper temperature for holding hatching eggs 
cannot be overemphasized to the flock owner The commercial hatch 
ery with supply flocks will do well to work with their flock owners 
on this problem 

Handling 

Hatching eggs should be cased small end down in new or sturdy 
cases, flats and Ellers, and handled carefully Eggs cased large end 
down de\elop many more tremulous air cells than eggs cased ^vldl 
pomted ends down and as shown in Table 7-10 eggs containmg loose 
air cells hatch \erv poorly Very few eggs cracked by rough handling 
hatch The more rigid tray packs gi\e better protechon to hatchmg 
eggs than the regular separate filler and flat packs 

If eggs are held longer than 1 week, hatchmg results \vill be im 
proved by turning The most pracbcal way to do this is to bit the 
case, thereby shifting the posibon of die egg It should be noted that 
e\tensi\e tests made at the Missouri Agncultural Experiment Stabon 
showed that if eggs are held for 7 days or less hatchabihty ivas not 
mcreased by tummg but was slightiv depressed by such birmng 
However, it was observed dial eggs held for more than 1 week (8-13 
days) hatched best if they were turned from the time of lavmg 

Humidity 

High humidity where eggs are held tends to pre\ent evaporahon 
and the enlargement of the air cell This is important in mamtaining 
the market grade of eggs Extensive tnals at the Missoun Agncultural 
Expenment Stabon showed that high humidity where haldimg eggs 
were held mcreased hatchabihty only shghdy and impro\ ed the ob 
served quality of the chicks somewhat These benefits appeared to be 
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greater m hot weather The results indicated that high humidity 
where hatching eggs are held is desirable but that the benefits would 
not justify much expense or effort to provide high humidity 

Age of Egg 

The length of time an egg can be held without reducing its hatchmg 
power depends largely upon the temperature at which it is held 
Chicken eggs held at SO^F to 60®F retain their hatchabihty for 1 
week, but after that it generally declines gradually to zero after about 
4 weeks There is some evidence that eggs set the day laid do not 
hatch as well as eggs that are 1—4 days old Hatching eggs should 
be delivered to the hatchery and set at least once each week for best 
results 

Cleanliness of Shell 

Clean eggs hatch better than soiled eggs Eggs which have a large 
part of their surface covered with broken egg material or any other 
substance that seals the shell will not hatch Such soilage closes the 
pores of the shell and thereby interferes with the normal movement 
of au: through the shell to the embryo Such soilage is especially harm 
ful if the air cell (large end) of the egg is covered 
The question arises as to what one may do with soiled chicken or 
turkey hatching eggs which are often quite valuable Dry cleanmg 
may be employed but this requires considerable labor Soiled hatch 
mg eggs may be washed in warm water or water containing a disin 
fectant, and the hatchabihty of such eggs is thereby restored to nor 
mal However, if the organism that causes hatching eggs to explode 
IS present senous trouble may be expenenced from this condition 
Table 7-11 shows the results secured at the Missouri Agricultural Ex 


Table 7-11 The effect of deamny soiled eggs on hatchahhty 



No Eggs 

Dead 

Dead 

Hatch of 

Condition 

Set Infertile 

2 18 Days 

m Shell 

All Eggs 

Clean, unwaslied 

Soiled, washed in a 
0^8% Roccal ( 107 o 
quaternary ammo* 

18,081 7 5 

10 7 

11 9 

69 9 

mum compound) 

1 21» 71 

12 4 

11 3 

G9 1 


Sole None of these eggs exploded hut the gas-formmg (soil borne) organ 
isms that cause explosions may not base been present on the soiled eggs or in 
the water 
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periment Station, where all soiled hatching eggs gatliered from a flock 
of 200 New Hampshires from January 21 to August 3, 1948, were 
washed on the day laid with a quatemarj' ammonium compound solu- 
tion at room temperature. Tbese 1,215 eggs were set and incubated 
with the 18,081 clean eggs from the same flock. 
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Incubation Principles 
and Piactices 


The principles and practices necessary for normal embryonic de 
velopment and hatching must be followed by those who operate in 
cubators and hatcheries successful!) Before discussing these pnn 
ciples and practices a bnef description of the deselopment of a chick 
durmg incubation ma) help explain some of the complex life processes 
undergone in each of billions of chicken eggs incubated annually 

FERTILIZATION 

Fertilization is the union of the sperm and egg that normally occurs 
in the funnel portion of the oviduct within about 15 minutes after 
ovulation and therefore 24 hours or longer before the egg is laid 
In all higher animal life fertilization is necessary for normal embryonic 
development however there is evidence of parthenogenesis m birds 
which imtiates some abnormal development This will be discussed 
later 

The semen of the male chicken contains from 1 to 10 million sperm 
per cubic millimeter and at each normal mating about 1 to 5 bilhon 
sperm are ejaculated Apparently about 100 million sperm are neces 
sary per insemination to produce normal fertihty (Figure 8-1 shows 
the spermatozoa of the domestic fowl ) 

More than 1 sperm (3 to 5 in chickens and 12 to 25 m pigeons) 
may enter the ovum (egg) but only 1 unites with the female pro 
nucleus to form a zygote (new individual) the others may be actise 
briefly but soon degenerate 

The sperm may travel the leiigUi of the active oviduct (about 22 
inches) within 26 minutes if no egg is present in the oviduct to pre 
vent their passage Fertility may occur in eggs laid within 20 hours 
after a single insemmation but maximum fertility is not reached until 
120 
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Fic 8-1. Spermatozoa of Uie domestic fowl (Courtes\ Kansas State College.) 


tlie third day. Thereafter, it declines to zero in chickens at about 20 
days and in turkeys at about 50 days. 

The sperm tra\el die length of the oviduct b\’ swimming, ciliary 
action in the oviduct and by peristaltic (muscular) action by the 
oviduct. 

EMBRYONIC DEVELOPMENT 

Embrj'onic Development before Laying 

Cell division begins about 3 hours after fertilization or when the 
egg enters tlie istlimus region of the oviduct. A second division occurs 
about 20 minutes later, and vvitliin 7 hours the number of cells ob- 
served on the surface by Patterson was 152. Since the egg remains 
in die oviduct and, therefore, at high temperature for 24 hours or 
longer, the new embr>’o contains several thousand cells by the time 
of laying. 

The blastodenn of the fertilized egg is sufficiendy developed at 
laving so that it can be distinguished from the infertile genn spot. 
(See Fig. 8-2 ) 

Rapid embryonic dev'elopmcnl proceeds as long as the environ- 
mental temperature remains above S0®F. but ceases altogether at tem- 
peraUires below 70'F. and remains in a quiescent state until tlie tem- 
perature is again raised to above S0®F. 
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Tic 8-2 Apiunniico of fcrlllo (left) and infcrtiU (rlglit) rggs nl Umc of la)lng, mhrgctl lo 
sliow diffirciiccs Note tint the blaslodcnn of the fertile egg U hrger and shows i ilcfinUc 
circle wlurcis tlic Infertile germ spot consists of a white sjiot wilhmil n well-defined circle 
(Courtesy Mo Agr Lxp bts ) 
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Early Embryonic Development 

Soon after eggs are placed in incubators, cell division and, thereby, 
embryonic development proceed as long as a suitable environment 
is maintained and until the chick is completely developed and 
hatched. 

Since the development of the cluck is complex and thorough train- 
ing in embryology is necessary to understand it, only the simpler and 
more readily understandable processes that have some practical appli- 
cation in hatcherj' operations will be discussed in this chapter. 

Formation and Development of the Circulatory System 

Some system of providing the developing embryo early in its de- 
velopment \vith nutrients, including oxygen, and of removing waste 
products is necessary to maintain life. This nature does by establish- 
ing circulatory systems (embryonic and extraembryonic) very early 
in the life of the embryo. By the end of the first day of incubation 
blood islands make their appearance. They are later joined together 
and enclosed in tubes or vessels which become parts of the circula- 
tory system. The heart is formed very early in development, and 
after 29 hours of incubation (allowing 3 hours wthin the incubator for 
wanning the egg and initiating development) the heart begins to pul- 
sate, feebly. Circulation of blood begins after about 40 hours of 
incubation. By the third day the heart (still outside the body of the 
embryo) can be observed (in an opened egg) to beat regularly, and a 
well-developed extraembryonic circulator)' system can be observed 
with little or no magoificatioD. 

EJCTRAEMBHYONIC MEMBRANES 

In order to jiourish and olhenvise provide for normal embry’onic 
development nature has created organic structures to supply those 
needs. Figure 8-3 shows these structures diagrammatically. 

Yolk Sac 

An extraembryonic membrane grows out from tlie embryo over the 
yolk surface until it completely surrounds the yolk and becomes the 
yolk sac. Yolk material is digested and absorbed by this membrane, 
and tliis food material is carried to the embryo by tlie vitelline veins 
of the yolk sac. The yolk sac is attached to the intestine, and just 
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Fio 8-8 Diagram to show chich embryonic desclopmcnt on the twelftii day of 
incubation From Dctelopnient 0 / the Chtcfc, F R Lilhe, revised by L Hamilton, 
3rd ediuon, Henry Holt and Co New York, 1952 


before hatching it is drawn into the body cavit) About 5 to 6 grams 
of yolk are drawn into the body and serve as food for the chick for 
several days 

Amnion 

The developing embrvo of any animal is delicate and needs pro 
tection as it develops Nature has provided a structure known as the 
amnion to protect the embryo against shock, adhesions, and desicca- 
tion The amnion envelops the chick embryo and is filled with a fluid 
m which the embryo floats This fluid prevents drying out and ab- 
sorbs shock from jarring, etc The walls of the amnion contam muscles 
which contract rhythmically from the fifth to thirteenth days of chick 
embryo development, thereby keeping the embryo in motion and 
minimizing adhesions 
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Allantois 

Nature has pro^'lded tlie allantois to serve as a respiratory and ex- 
cretory organ, as well as a mechanism for canyung nutnents to tlie 
embryo from the albumen and the shell The allantois makes its 
appearance as an evagmation from the hind gut on the tliurd day of 
incubation It continues to de\elop until by the t\'ielfth day it sur- 
rounds aU the contents of the egg enclosed within the shell mem- 
branes The circulator)' system of the allantois supplies the embryo 
with oxygen and eliminates carbon dioxide It absorbs the albumen 
and dehvers its nutnents to the embrvo It also comes in contact 
\vith the shell and absorbs calcium therefrom for the embryo 

The allantois senes as an excretory organ for tlie kidnevs, and uric 
acid and urates are deposited in the allantoic cavity and at hatching 
are left wnthin the shell as waste products 

Preparation and Development for Hatching 

Between the twelftli and the SLX'teentli da\ of chick development the 
embryo onents itself so that the head is near the air cell Previous to 
that time, if the large end of an egg is held toward the left of the 
observer the head would usually be pointed away from tlie observer 
As hatching time approaches the head assumes a natural posihon for 
pipping the shell which is ordinanly turned to tlie right and under 
the right wing There are many abnormal or malposibons which 
embryos take and from winch they have dilBcultx in hatcliing (See 
Table 8-1 ) 

By the nineteenth day the intestine is enclosed vvithin the body 
cavity and the yolk sac begins to enter tlie body cavity By' tlie twen 
tieth day the volk is completely enclosed within the body walls, the 
ainniotic fluid has disappeared, and more blood is passing through the 
lungs By this time some chicks liavc pierced the air cell, have begun 
to breathe air through their lungs, and arc able to peep sometime be 
fore breaking the shell The nllanlois continues to function as a re- 
spiratory organ until the chick pips the shell 

The chick is equipped with two sptcid stnicturcs for pipping the 
shell' an ‘egg tooth on tlic iqiper beak for chipping away the shell 
and special muscles on the bitk of the neck for tlmisting the head 
and beak upwards and lire ikmg the shell If proper incubation con- 
ditions have prevailed the thitk should he developed and hatched hv 
the end of the tvventy-fiist day 
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Talk 8 l f lassificaUon of embryo ma 
(After Asinundson) 

A Head iii large end of egg 

1 Head turned rigtit and beak under nglit nuig 

2 Head turned right but beak not under right wiug 

J Head turned right but awa> from air space 

(a) beak under wing 

(b) beak not under wing 

4 Head buried between thiglis 

5 Head tumetl left and beak under left wing 

C Head turned left but beak not under left wing 

7 Feet o\ er head (resting on head) 

(a) beak under right wing 

(b) beak not under tight w mg but turned right 

(c) beak under left n mg 

(d) beak not under left win^ but turned left 

U Head m small end of egg 

1 Head tuned right and beak under right wmg 

3 Head turned right but beak not under right ning 

3 Head buried between thighs 

4 Head turned left and beak under left w mg 

5 Head turned left but beak not under left wmg 

6 Feet over head (resting on head) 

(a) beak under right wmg 

(b) beak turned right but not under right wmg 

(c) beak under left wmg 

(d) beak turned left but not under left w mg 

Development of the Organs of Reproduction 

Because sexing by the appearance of the gonads (o\ary or testes) 
and the accessory organs is of much practical importance m hatcher> 
operations a brief description of their development follows 
Tlie gonads arise from indifferent germinal epithehum which can 
be distinguished microscopically at about the ninety sixth hour stage 
The sex of the chick can be delennined after about 156 hours of incu 
bation by the relative sizes of the male and female gonads, and by the 
presence of more primordial germ cells m the germmal epithelium of 
the female The right gonad (ovary) of the female does not develop 
as rapidly as the left ovary and thus becomes rudimentary This right 
ovary is potentially capable from 21 to 40 days after hatching of devel 
oping into a testis and may do so if the left ovary is destroyed or re 
moved and the inhibitory effect of the female hormone thereby re 
moved 
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The left testis up to the ^ 
eleventh day of embryonic 
development is capable of de- 
veloping into either a testis or ® 
ovary. 

Left and right oviducts are 
laid do^vn in both the male 
and female in the early stages 
of development and up to the 
eighth day cannot be differen- 
tiated. Beginning about the 
eighth day, these ducts retro- 
gress in the male and by ^ 
about the eighteenth day have 
disappeared. Normally, the 
right oviduct of the female 
ceases development after the 
eighth day and degenerates d 
into a short rudimentary ovi- 
duct attached to the cloaca. 

The testes of the male and 
the left ovary of the female 
continue to develop. By 
hatching time it is believed 
all ova (eggs) that %vill be 
produced by the female are 
present. e 

In the cloacal region a pro- 
noimced genital eminence de- 
velops in the male, but in the 
female there is very little 
development of this organ. f 
Chick sexors must learn to 
distinguish the many different 
types in order to sex accu- 
rately. (See Fig. &-4.) 


Fir 8-4 CliicV seting Dia- 
grams of the everted clotcas of 
chieVs showing the difTerent struc- 
tures observed in male chicks ^ 
(left) and female chicks (nghl). 
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SEXING BAB\ CHICkS 

Chick sexing has been practiced in the Umlcd States for over 20 
jears hasang been first demonstrited b) Japanese sexors in tins 
countrj in 1&33 \tore than one third of all chicks sold are now 
sexed and the practice seems to be increasing in fax or particularly 
since the strictly egg production breeds have been gaming m popu 
lant) on farms at the expense of the dual purpose breeds The sex 
of daj old chicks can be determined readilv b) several different 
methods thus permitting the customer to buj all pullet chicks or all 
cockerel chicks as desired 

The method most commonl) emploved todav is the onginal Japanese 
method of vent examination This method requires considerable prac 
tice for proficiency The sexor everts the vent of the chick and locates 
the eminence of the copulatory organ ty-pical of the male chick or the 
folds at the edge of the everted vent opening which characterize the 
female chick. 

Another method less frequently used, is the separation of the sexes 
by the dovvm color which is possible in certain crosses and m auto- 
sexing varieties such as the Cambar Some use the exammation of 
the wing feathers of day-old chicks to determine sex This is possible 
if rapid feathenng males such as WTiite Leghorns are mated to slow 
feathermg females 

A new method which has attracted considerable attention is the 
chick sexing machine A specially constructed instrument wath a light 
on the end is inserted into the vent of the chick. The sexor can see 
the male or female organ b\ lookmg through the magm^ing lens of 
the sexmg instrument 

Sexmg by Vent Exammation 

There are a dozen or more organizations m the United States which 
offer the services of expert trained sexors These organizations wall 
contract to supply tramed personnel for the hatching season at a stated 
pnee per duck or per 100 ducks This price will usually average 
about 1 cent per chick It may be shghtly more or less depending on 
the V olume of ducks to be sexed Fracticallv all these sexors employ 
the Japanese method of vent exanimatioD 

A good strong light is essential for sexmg by the vent method sue 
cessfullv A 200-watt blue bulb is generally used with a reflector as 
shown m Fig. 8-5 This type of bght rev eals the essential anatomy 
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for duck sering much better than other tjpes of artificial hght The 
sexor Morks out of the “as hatched or straight run chicks, and has 
a box on each side, one for the pullet clucks and one for the cockerel 
chicks As the boxes of sexed chicks are filled, the sexor places a 
sticker on the end of each, which identifies it as pullets or cockerels 
A can IS used b> sexors to hold the fecal material squeezed from each 



Fig 8-5 Teaching cluck sexing (Courtesj Amencan Chick Sexjng Associahon ) 


chick before tlie ^ent is e\erted for examimtion A good se\or can 
easilj sex 700 to SOO chicks per hour, and the faster sexors can sex 
1,000 or more chicks per hour 

It IS a general practice to guarantee 95 to 97 per cent sexing ac 
curacj The sexing contract of one firm states 


The first parly hereby guarantees tliat Uie sexor or stxors furnished to 
the second partv will ha\e tlie efBcien(^ of at least 97 % os to delermirung 
die sex of baby chicks For anv inaccurac> below 9755 the first party \nll 
reimburse the second party at the rale of the difference between the second 
party s current cockerel and pullet prices upon proper proof of the chim 
inidc within si\t> (60) d i\ s of the alleged in iccur ic> 
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Shrader, Burrows, and Hammond, describing chick scxing by the 
vent method, state 

Chick sexing miy be tedious, but it is not difBcuIt to learn Generally 
speaking the heavier breeds have larger copulatory organs than the lighter 
weight breeds Likewise the dark colored breeds show considerable color 
in the organs, whereas the light colored (white) breeds have very pale 
organs 

Remember to evert the vent suffiaently to obtain a clear view of the 
region m which the organ is located 

First judge from the size and prominence of the organ whether the chick 
is a male or a female If there is any doubt, apply the following criteria 
In the case of the male, the organ should have a tendency to stand up, be 
waxy in appearance, or should resist flattening or stretching, if the chick 
is a female, the organ if present, should be very small, indistinct as to 
boundary lines flabby or disappear upon stretching 

If your accuracy seems to have taken a slump, check up on the following 
Is your light good? Have you just changed your lighbng arrangement^ 
If so, are you using a clear bulb^ Are your chicks too soft? Are they 
too old? Are the chicks weak or poorly hatched? 

Even after considerable practice it often helps greatly to kill and check 
the first few doubtful cbicli encountered This mspires confidence, which 
IS a big factor m rapid and accurate sexing 

If a considerable volume of chicks is to be sexed, it is probably pref 
erable to arrange with some sexing organization to furnish a trained 
sexor or sexors for the hatchery If relatively few chicks are to be 
sexed and there is difficulty meeting tram schedules, etc , it may be 
desirable to have an employee or some member of the family attend 
sexmg school and learn the technique of sexmg Smaller hatcheries 
may find the use of sexing machines such ns are now offered helpful 
in meeting the demand for sexed chicks 

Sexing by Color of Do>vn 

In recent years there has been some interest in the development of 
breeds and crosses that can be sexed without using the Japanese 
method of vent examination 

Chicks from the ‘ gold” X “silver” type of cross can be identified at 
hatching time by the down color In tins cross a “gold” type male such 
as the Rhode Island Red, Red or Buff Cornish is mated to the “silver” 
type female such as the White Wyandotte, Delaware, or Dominant 
White female The female chicks from the gold X silver cross are 
buff or red color, and the males are white or creamy colored with some 
smokiness in the clowm color Both sexes may show some narrow 
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stnpmg The adult progeny of this cross are Columbian color pattern 
males and buff or red females 

The -^lack puUet" popular in the eastern Umted States can be 

Praduchon-bred 

Rhode Island Red males are mated to Barred Rock females The 
pullet ckcks are sohd black over the head and back, ivith black 
shanks The cockerel chicks have a white spot on the head and have 
>elIow shanlvs 


T describes the “umg spot” method for oolor-sexmg Rhode 

Island Red and New Hampshire chicks This method has proved 90 
to 9o per cent accurate In this method the sexor looks down on the 
back of the chick mth its wmgs outspread The male chick %\ill have 
a white spot about in the middle part of the wmg This white spot 
maj vary m size from a short blaze along the muscle outhne of the 
chicks forearm to an extremely large white spot which may cover the 
entire web and extend along the wmg front In contrast, the web 
region of the bab> pullet’s wmg is always uniformly red and about 
the color tone of its head and back Greater accuracy can be obtained 
jn this method by selectmg as breeders males that have shown the 
large white spot on the wmg at hatching time and females that were 
red Winged as chicks 

Purebred B-ured Rocks can be sexed with some accuracy at hatching 
time by examimng the appearance of the head spot and the shank 
colormg Male chicks have a spot fliat tends to be diffused and cir 
cular in outline and is not clean cut The head spots of the females 
are generall) irregular m shape but stand out as clear white m contrast 
to the surrounding black The shank color of the females is usually 
a combination of dark and hght color Male chicks ha\e shanks of 
uniformly hghter shade wthout contrasting color areas 


Chick Sexing Machines 

One of the first demonstrabons of a cluck sexmg machine in tlie 
Umted States ^\as at the San Francisco comention of tlie American 
Poultry and Hatchery Federahon m 1952 Chick sexing machines ap 
parently enable the se\or to attain as high as 99 to 100 per cent ac 
curacy after approximately 50 or more hours of prachce Some of the 
£id\antages of the chick sexing machine are (1) The high degree of 
sexing accuracy gets S to 5 per cent more pullets into the pullet boxes 
ff pullets are selhng at 55 to 40 cents each, this xxould amount to a 
^bstantial saxang on a xolume of ducks (2) Help vorking at regu 
tar hourl}. rates in the hatcherj can be trained to do tins sexmg job 
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with the machine, thus lowering the cost per chick scxed Tlie dis- 
advantage at present seems to be that it is too slow for use in a 
hatchery producing a big volume of chicks and there may be some 
danger of injuring the chick, particular!) by severs who hav e not > et 
become adept at operating the cluck sexing “machine" or instrument. 

There are at present two machines on the market, one manufactured 
in Japan and one in England Tlic cost of the machines is approvi- 



Fic 8-6 Using chicV scxing machines to sex clucks (Courles^ American Chick 
Sexing Association ) 


mately $400, and one concern is charging an additional $30 trammg 
fee With these machines, the sex organ, approximately 3 mm in size, 
IS magnified 3 to 5 tunes through the optical lens of the sexing m 
strument (See Fig 8-6) 

For small hatcheries desinug to do their own sexmg, the chick sexing 
machine should have considerable merit ^^Tlen speeds of 700 or more 
chicks per hour can be attained with 100 per cent accurac), these 
machmes may hav e general acceptance m the mdustr) 

TEMPERATURE IN INCUBATION 

Temperature is most important m mcubation Incorrect tempera 
tures are the cause of more poor hatches than any other phvsical enva 
ronmental factor 
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Temperature Necessary to Initiate Embryonic Development 
Species of birds vary m tlieir temperature requirements, with some 
^\^ld species developing and hatching at temperatures of 85°-90®F. 
The eggs of the Ruddy Duch can, after a few da>s of mcubation, pro 
ceed to hatch with httle or no external heat 



Fjc S-7 Relation of temperature and embr>onu. dc\eIopnieiit m clucken eggs 
(Courtes\ ^to Agr E-^p Sta ) 

In tlie case of chicken eggs there is ver. little cmbrjonic de%elop» 
nient until the temperature readies S0®-So°F Figure 8-7 shows the 
results of an experiment conducted at the Missouri Agricultural Ex- 
periment Station in w hich \ erv rapid embr> onic de% elopment occurred 
at 85®F, but little dc\ elopment occurred at S0*r 

Correct Temperature 

The correct temperature for incubating chicken and turkey eggs 
Under gwtn artificial conditions can xarj’ but little from an optimum 
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for best results Until the operator learns more desirable tempera- 
tures, the manufacturer’s instructions for modem incubators should be 
followed very closely and the variation kept within 1 degree or less 
Experienced operators can cate situations where the temperature has 
\ aned se\ eral degrees and the hatch has been satisfactory Such v ana- 



Day of Incubation 

Fic S-8 Effect of incubation temperature on the tune of hatching chicken eggs 
(Barott, 1937 ) 

tion has generallj been of short duration and frequently the interior 
egg temperature did not rise or fall to the air temperature surrounding 
the eggs (See Fig 8-8 ) 

The modem forced draft incubator should be operated between 
99®F and lOO^’F for the first 18 days and maj be operated at the same 
temperature or 2 or 3 degrees lower during the last S da>s of incu 
bation 

HUMIDITY DURING INCUBATION 

Humidity is measured b) companng wet and dry bulb thermometer 
readings so as to am\e at the relatwe humidity of the atmosphere 
M'hen the relatix e humidity of the air is 70 per cent, the air is cany mg 
70 per cent of the moisture it is capable of cany mg at that tempera 
hire Warm air carries more moisture than colder air A dry atmos- 
phere causes increased es'aporation from the wick surrounding the 
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bulb of a thermometer and thereby louers the temperature more than 
a damp or more nearly saturated air would do Table 8-2 shows the 
rehtwe humidit> readings when the wet and diy bulb thermometer 
temperatures are as indicated 


Table 8 2 lielatire Imnndity as determined by differences in iret bulb and dry bulb 
ikermomtter readings * 


Drj Bulb 

Reading 

Degree:, F «et Bulb Is Belon Drj Bulb Temperature 

(degrees F ) 

1 8 

3C o4 

72 

90 

10 8 

12 6 

14 4 

95 0 

94 

87 81 

75 

69 

64 

59 

54 

90 8 

94 

87 81 

75 

70 

04 

59 

54 

98 0 

94 

87 82 

76 

70 

6j 

60 


100 4 

94 

88 82 

76 

71 

66 

61 

56 

102 2 

94 

88 82 

77 

71 

66 

61 

57 

Adapted from 22nd edition of Hodgman 
Physics 1937 Chemical Rubber Co Cleveland 

s Tlandhool 
Ohio 

of 

Chemistry 

and 


The moisture content of Uie air surrounding eggs during incubabon 
must be kept within relahvely wide limits (50 to 60 per cent RH ) 
during incubation However, there are optmium humidit> conditions 
tor most successful hatching (near 70 per cent R H ) 

Effect of Humidity on Embryonic Development 
Tlie calcium metabolism of tlie embr>o is affected by the humidit> 
prevaibng during incubabon When humidit) is rehb\ely high, more 
calcium IS transferred from the shell to the bones of the de\elopmg 
embryo than when the air surrounding the egg is relatively dry fSee 
Fig 8-9 ) ^ \ 

Embryonic growth is retarded by both high and low humidity Op 
bmiim growth is obtained when the relative humidity is near 60 per 
cent Barott (1937) found tint the energ) metabolism (an indication 
of growth) of the embryo was higher when the relative humidit) was 
00 per cent than at 70, 84, 42, or 24 per cent 
The amount of water evaporated from the eggs dimng incubation 
•s very closely correlated with the relative humidit> of the incubator 
(see Fig 8-10) 

Barott reported that variation in relative humidit> during incubation 
did not influence the total time required for cmbrjonic development 
'md hatching Towmslej, however, found that with Smith incubators 
there was an effect and that high humiditv, as compared to lower hu 
^•ditj, shortened the incubation penod 
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ol incubation (iJay$) 

Fic 8 9 Tl <• rfTrit of rcbtKc I uml ! t) on tl c calci m content of ll e cmbr> o 
(After Ronunoff ) 

Flccommcndaliom for llumidtU 

r\trrmts m hurntdit) dtinii" mcuhilion should be asoidetl For 
cbicVtn 00 jxr etnt rihtisc for llit first IS da>s and 70 

jicr cint tilt rcafttT is recommended For lurki\ e^,j,s the c< rrespond 
iiu; burn dilies should lx 2 or 3 per cent hiplu r Tins rnt ans oinritinc 
the Incubitnrs durini, th< frst IS diss with the dr> bulb thtrmomitir 
mdiiif,90 F to 100 F dipcml nt, upon the mculntor tnaniif icturtrs 
mstnictions and tin «it Inilb tl«niiomtlcr readuii, S“ F to SS I 
Froni tl t e chteenth da\ to liatclimt* the wtt I ulb thinnorntttr should 
read 90 I and mas po esni huther wlitn hatchinp Wcuis Tl ert fs 
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Fig 8-10 Water elimination of incubating eggs at \anous humidities dunng the 
first weeh of incubation The numbers on the cune indicate number of e^pen 
ments, for each of which there were 21 obsenabons (From Barott ) 



Fic S-n Effect of relitnc humiditj dunng incubation on bitcliabilih, oTjgen 
21 per cent and carbon dionde below 05 per cent (Barott, 193« ) 
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some evidence that at high altitudes a ^^et bulb reading of 90°F , when 
the dr> bulb temperature is 99“F to 100®F , at hatching time improves 
hatching results The humidit> of the hatching compartment should 
be raised before the eggs begin to pip to avoid chicks sticking in the 
shell (See Fig a-11 ) 

VENTILATION DURING INCUBATION 

The chick embryo requires oxygen and gives off carbon dioxide dur 
ing development Unless these gases are kept within certain limits 
high embryonic mortality and poor hatches will result If more than 
50 per cent of the egg shell is sealed (made impervious to air) embrv 
omc development is affected and hatchabihty is reduced If the atmos 
phere of the incubator contains more than 1 per cent of carbon diox 
ide, embryomc mortalitj is increased and at 5 per cent all embiy os die 
before hatching There is some evidence that 0,5 per cent to 0 8 per 
cent of carbon dioxide m an incubator is desirable for most satisfactorv 
development and hatching. 

Oxygen Requirements 

All living animals require oxygen for normal development Tins 
must be supplied m a normal atmosphere containing about 21 per cent 






14 18 Z2 26 30 34 38 42 46 50 

Onrgen (per cent) 

Fic, S— 12 EETcct ot oxjgcn dtinng incuViation on percentage oi fertile eggv 
hatef ed (lempcrattirc 99‘F relative htimiditv 70 per cent carbon dioude below 
05 per cent) (From Barotl.) 

of oxygen Barotl showed that increasing oxygen above 21 ix?r cent 
resulted m a decrease in hatch of about 1 per cent for each per cent 
increase in oxvgen whereas when oxygen was decreased below 21 
per cent the liatch was reduced by 5 per cent for each per cent the 
ortgen content of the air was lowered (See Fig 8-12.) 
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Effect of Atmosplicric Pressure on Hatching Besulfs 
Fraps (1945) obsencd that hatchabiiity was not reduced until tlie 
pressure simulated an altitude of 87,000 feet or higher (See Table 
8-0 ) 

Table 8-3 L/rrl of atmraphcnc pressure on halchahiUlp and loss of voter 
(After Trips) 


Pressure, 

in 

Corresponding 

Per Cent 
Hatch of 

Loss of 

mercury * 

Altitude, ft 

Tertile Eggs 

Water, % 

’9 9 

200 

83-92 

0 22 0 42 

23 G 

G,500 

80 

0 48 

IG 2 

10,000 

87 

0 51 

(i 9 

35,000 

92 


o 9 

39,000 

8C 

0 38 

4 4 

45,000 

83 

0 32 

0 9 

78,000 

00 

0 71 

0 G 

87,000 

80 

2 CS 

0 5 

90,000 

45 

7 57 


* Eggs subjected to indicated pressure 12 hours dailj for 3 dajs 

POSITION AND TURNING DURING INCUBATION 

The correct position of the egg and proper turning while eggs are 
being incubated is necessary for most satisfactory hatchmg results 
In modem incubators eggs are trayed small end down and turned 
by biting the trays at different angles Until recently veiy little re- 
search had been conducted to determine the correct angle for blbng 
the egg trays Results secured at the Missoun Agricultural Expenment 
Stabon (see Table 8-4) indicate that biting the egg bays 45® and 
thereby tummg the eggs 45° m two directions from the perpendicular, 
or a total of 90°, apparently gives best results The Missouri stabon 
has also invesbgated the value of mulbple plane tunung, that is, turn 
ing the eggs through more than one plane and thereby incubabng the 
®ggs in more than the customary two posibons Table 8-5 shows the 
Missoun results and indicates that the posibon of tlie egg dunng incu 
bation his a pronounced effect on hatchmg Eggs incubated with the 
end ( air cell ) down do not hatch well because many of the chicks 
develop witli their held in the small end of the egg, a malposibon 
from which few hatcli Tlie angle at which eggs are incubated affects 
the de\elopment of other abnormalibes, eggs turned 45° while being 
incubated develop more embryos with head bebveen the thighs and 
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Table 8-4 The effect of the angle of turning eggs during vicuhalion on halchahihiy * 


% IlatcJi 


Date 

\ngle 

Turned 

tggs 

Set 

Infer 

tile 

Di 

D. 

Da 

Chicks 

Hatched 

% Hatcl 
411 Lpgs 

Fertile 

tggs 

9-11 0^ 

OO" 

"O'* 

108 

1» 

106 

106 

3-0 

53 71 

62 29 


30“ 

703 

109 

17 

83 

l9 

419 

o9 69 

70 60 


4o“ 

-03 

121 

1C 

j7 

37 

471 

67 09 

81 07 

9 18-5-» 

20“ 

C93 

83 

13 

97 

9~ 

404 

08 SO 

06 12 


30“ 

C93 

81 

10 

7C 

93 

473 

68 2o 

-7 29 


4o“ 

C94 

71 

10 

5j 

SO 

i>38 

76 08 

84 7o 

10 ^ a-> 

JO® 

CJJ 

-6 

9 

114 

88 

413 

oS 94 

06 IS 


30“ 

093 

83 

7 

6> 

ot 

493 

-0 53 

80 03 


it” 

C9R 

CC 

18 

59 

2 j 

oSO 

79 93 

83 80 

10 9 

•)0“ 

707 



4C 

<r 

oil 

7i> 11 

81 83 


30“ 

707 

oO 

11 

3j 

40 

0&9 

-9 93 

86 "9 


4o’ 

70G 

43 

1 j 

41 

23 

58o 

83 80 

88 10 

Gnu 1 

20’ 

o 801 

334 

39 

303 

3o8 

1 717 

61 so 

09 3» 

Tutai 

30“ 

3 801 

339 

4j 


999 

1 9j0 

69 63 

78 83 


it” 

3 800 

300 

j9 

2|3 

ll9 

3 114 

7j 50 

84 5C 


• Urlawarc X Ne« llacapsh rc Fgg« from tl e \\ B Snulh lUtclierj Columbia Mo 
iroio l/o Ijr ttp Sta li I 5M 


beak o\er \\ing than eggs incubated m horizontal position whereas 
eggs incubated in a horizontal position de\elop more embrjos \\ith 
head in small end and head turned away from the air cell 

Turning 

The metliod oJ turning as well as frequenej ol turning ha\ e an effect 
on hatching Some hold that slow or gentle turning may ha\e a detn 
mental effect on hatchabihty and that the eggs should be shifted from 
to position latliCT rapidly There are no available evpenmen 
I'll results to ansii er this question 

Experiments conducted to date indicate that frequent turning gi\ es 
best results Tliough eggs may be turned as often as eiery 15 min 
utes there is no experimental evidence to justify turning more often 
than every 3 hours Table 8-6 shows the results oblamed at the Ken 
tuck-y station when eggs were turned up to 8 limes daili Frequent 
turning may be nccessarv to overcome fauUv control of temperature 
-ind ventilation 

Turning should be continued until the eighltenlh day with cliicktn 
tggs and until the twenty fourth day with turkey eggs 
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Table 8-5 The effect on hatchabibty iff mmhaUmj eggs in 4 ami 0 positions as 
compared to 2 posiUons * 

Percentage Ilatcli of 

No 

Posi Eggs All Differ Fertile Differ 

tions Set Eggs ence Eggs ence 

2 420 80 5 81 a 

4 85 0 +5 0 80 7 +5 9 

6 4^0 86 9 +6 9 87 S +5 8 

9 414 73 0 79 3 

4 490 74 8 +1 8 8a 1 +5 8 

6 4-='0 77 4 +4 4 8a 8 +6 a 

9 414 79 9 82 G 

4 336 78 3 +6 1 89 5 +6 9 

6 4'’0 7a 7 +3 a 87 6 +5 0 

9 409 68 9 82 5 

4 336 71 4 +9 a 86 3 +3 8 

6 4'’0 74 3 +5 4 89 1 +6 6 

2 1 6j7 73 7 81 4 

4 1 al2 77 7 +4 0 86 8 +5 4 

0 1 680 78 6 +4 0 87 4 +6 0 

' Ihe eggs nere tilted 6 times daih in the lra\s and tlie trass were tilted from 
side to side e\er\ hour 

The eggs incubated in 2 positions nere turned 30* (total of 60*) The eggs 
incubated in 4 and 6 positions were tilled 40* from the perpendicular m opposite 
‘hrections and also turned SO® IMute Leghorn eggs protluced on the uniaersitj 
pouUra farm From Mo Agr Exp Sta Itcs Bui 509 

Table 8 6 LJfect of frequenci/ of turning hem eggs tn a forced-draft tnnilator 
(Insko and Alnrtin 1933) 

Per Cent Per Cent 

Times Total Fertile 

Turneil Total I»er Cent Eggs Eggs 

Bree<I Daih Eggs Fertihts Hatched Hatched 

hite I egliorn 9 1 032 87 1 58 7 67 4 

4 1 004 88 0 62 0 70 4 

6 994 86 2 fS 0 73 7 

8 9fS 8i 2 fcO » 78 1 

The dea elopment of a cluck or poult dunnt: incubation is a complex 
biological process influenced b> a multitude of factors, sea cral of avliidi 
haae been discussed in Chapters 7 and S 
TIio success or failure of a hatcherv depends upon how wtU the 
factors that influence ferlilitj and halchabihta arc controlled 


Date 

Set 

3 9 52 

4 15 52 

5 7 59 

5 96 o9 

Total 
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Securing Hatching Eggs 


Hatching eggs are the raw material from %\hich the hatchery pro- 
duces the finished product, the baby chicL 

A good hatching egg supply is one of the first essentials of a sue 
cessful hatchery This is a point often oierlooled in establishing a 
hatchery in a new territory Elaborate hatebery buildings %vith the 
finest equipment ha\e been built and failed because tbe owner dis 
covered, too late, that the temlory would not support a program for 
hatchmg egg supply flochs If supply flocks are set up at distant points, 
shipping costs may be too high for profitable operation 
The hatching egg supply must be dependable and of good quabty 
A good supply source delivers eggs in quantity m the months when 
the hatchery needs them Such eggs are produced under a program 
that gives a high percentage hatch of salable chicks 

Tlie egg supply must be backed by a program of flock improvement 
and pullorum testing if the hatchery is to hold the customers obtained 
through its sales program 

SOURCES OF SUPm 
Production of Own Eggs 

'TVit Tdea\ 'program iiom \\ic Standpoint o! quahty control is 

one where the hatchcryman owns and manages the flock from which 
lie obtains hatching eggs Under this system, the hatcheryman has 
full control of the breeding and management necessary to give good 
hatclics of quality chicks 

Tins system also lias some disadvantages If the hatchcryman must 
lure the breeding flock cared for, it is often difficult to find persons 
who can care for and manage large laying flocks successfullv 

Tile breeder lialchcry program also requires the hatchcryman to 
dnade his time betw cen the rcanng of replacement pullets the produc 
tion of eggs, the management of the halcdiery, and the sale of chicks 
142 
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Such ™de diversification of efforts often results in too httle attention 
to the details necessary for success 
Perhaps a modification of this program, whereby the hatchery owns 
one large breeder flock from which it makes its own replacements 
and those of cooperating farms, so that all chicks produced are of the 
same breeding, would fit into most hatchery programs better This 
would mamtam quahty, duide the investment and risk, and permit 
larger volume distribution of quality breedmg 


Flock Owners 


The farm flock owner is the basis of the vast majority of hatching 
egg supply programs that we now Iiave The flock owner owns his 
birds, buildings, and equipment He gels Jus chicks from special flock 
replacement stock from the hatchery to which he sells, and produces 
hatching eggs which are sold at a premium usually over the current 
or graded market price 

Hatching egg supply flocks may be relatively small, as few as 100 
hens per flock, or verj large, numbenng several thousand birds per 
flock Most hatcheries prefer that flocks be reasonably large, number- 
ing 300 hens or more Larger flocks are more economical for the 
hatchery to service m culling and bloodtesting and tliey help to give 
wore uniform quality For example, it is much cheaper for the hatch- 
ery to handle 100 flocks of SOO hens each than 300 flocks of 100 hens 
each Each would give the same number of hens, but the 300 flocks 
would mean many extra miles of driving and time lost in setting up 
«nid loading the coops, testing tables, and other equipment used in 
testing 


However, many midvvestern hatcheries have not been so eager for 
Hrge flocks of 1,000 hens or more in recent vears Thev have found 
that 1,000 or more hens are often too manj for the average farmer to 
properl) care for If sickness hits tlie 1,000 hen flock, it means a big 
toss to the flock owner in income, and to tlio hatcheryman in eggs 
h-arge flocks are also most often solicited by v'anous salesmen and egg 
ho>ers, and as a result it is more difficult to keep flock owners satisfied 
wjtli Uie hatching egg program 

Flock owners should be chosen who are good managers They 
^tiould not be promised too much at the start in the wa> of premiums, 
tength of buving season, or m profits tlie> may expect Such promises 
sometimes impossible to fulfill, and this leads to general dissatis- 
action With the hatching egg program 
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Egg Stations 

Many hatchenes with large volume production of baby chicks find 
it necessary to set up egg buying stations at distant points in order to 
get enough volume to fill their capacity These egg buying stations 
represent the hatchery in their territory They may have men quali 
fied to cull and bloodtest, or the hatchery may do the culling and 
testing to qualify the flocks for selling hatching eggs It is highly 
preferable for the hatchery to do its own culling and bloodtesting than 
to depend on station men at some distant point to do this work It is 
difficult to get egg station men to realize the importance of all the 
steps necessary to produce a quality chick Therefore they best serve 
as a delivery point for the hatching eggs of the hatchery flock owner 
The hatchery should have a clearly stated legal contract with the 
egg station to assure delivery of all hatching eggs purchased 

Egg Brokers 

Hatching egg brokers are persons who engage m the business of 
locating supply flocks, buying the eggs from tliem, and reselling the 
eggs to a hatchery at a margin of profit for handling The quality of 
such eggs IS dependent on the broker’s k-nowledge and interest in seek- 
ing egg sources producing the kind of eggs that the hatchery needs, 
whether for egg laying flocks or for broiler chicks 

Hatching Egg Dealers 

Hatching egg dealers do all the work of lining up replacing blood 
testing and culling the flocks that the hatchery does They then sell 
the eggs produced from the supply flocks The hatching egg dealer 
who has been established in business for years should be a reliable egg 
source He must serv ice the flocks and pay a premium for the eggs, 
so that the flock owner will continue to do busmess and be satisfied 
The hatching egg dealer must charge a sufficient amount above tlie 
price paid the flock owner to cover flock improvement expense and 
return a profit for labor and investment 

Other Hatcheries 

Some hatchenes get their egg supply from otlier hatchenes This 
has both advantages and disadvantages If the hatchery supplying 
eggs IS small, and Ins considerably more flocks than needed for its 
owi) capacity, it may prove a satisfactory source of eggs However, 
hatchenes frequently wish !o sell all their surplus eggs when eggs 
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dema^'r ®Egs "'hen eggs are scarce and the 

demand for chicks is good. Hatcheries usually keep their best hatch- 
mg eggs, those that hatch best and from their best flocks, for their 
o« n use and sell the others. Although this may appear to be a logical 
procedure to the seller, it frequently works a hardship on the hatcLrj- 
tnat receives the eggs. ^ 

When buying eggs from another hatchery, it is desirable to work- 
out an agreement in advance of the hatching season regarding the 
nocks trom which eggs are to be shipped, with the understanding that 
tnose particular eggs are to he set aside for shipment each week re- 
gardless of scarcity or surpluses. 


SECURING FLOCKS 

A program for securing hatching egg flocks must have as its basis 
sound reasons why the production of hatching eggs is profitable to 
tne flock owner. 

The flock owner is interested in the premium o\'er market price 
pai for hatching eggs, the length of the buying season, and the costs 
connected with maintaining a flock for the production of hatching 


Direct Solicitation 

The hatcheryman can most quickly secure flocks by a systematic 
program of direct flock solicitation. In areas where there are a 
good many commercial or farm egg flocks, it is a relahVely easy 
matter to drive through the country and seek out those farms that 
f mv by their buildings and improvements that they handle chickens 
or profitable production. Many of these people have obtained stock- 
excellent breeding because they have found such stock most 
P 0 table. Such farms are usually interested in the e.vtra profits they 
oan obtain by selling hatcliing eggs. 

ome of the benefits of the hatching egg program to the flock 
O'vner are as follows: 

‘Extra, Direct Profits. The bonus, or premium, paid by the 
0 lery o\'er prevailing market price represents a net profit which 
‘ 'OS a substantial contribution to the total income of the flock. 

0 group of flock owners found tliat their e.\tra profits on hatching 
^Sgs ranged from 43 to 50 cents per bird after deductions for the cost 
cockerels, bloodtesting, etc. 
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2 High Egg Production throughout the Year Flock owmers are 
supplied \\ith chicks of the -very best breeding by the hatchery 
Their flocks are culled and bloodtested and the nonla>ing hens 
are remo\ed from the flock The hatchery also insists on a good feed 
mg and management program All these features are conduene to 
high flock production 

3 The flock owner contributes to a better poultry industry The 
flock owner whose care and attention abdity and intelligence produce 
good hatching eggs contributes to the success of other poultry raisers 
Good flock o^vners are essential to a successful poultry industry 

Local Ads and Local Mailings 

Advertisements m local papers and local box holder mailings in the 
territory surrounding the hatchery can be helpful in making new 
contacts and locating new prospects who may be interested in selling 
hatching eggs Such advertisements and maibngs can stress the extra 
income from the sale of hatching eggs and the flock improvement and 
eirtra egg production from owning a hatchery supply flock Some 
hatchenes have used radio as a medium to reach prospective flock 
owners 

Established Egg Dealers 

In most communities there are egg poultry or feed dealers who 
have been in business for years in the territory and know the location 
and names of most of the good poultry raisers These people can be 
very helpful in locating flock owner prospects who are interested m 
sellmg hatching eggs The hatchery can work through established 
dealers employing the same methods of direct solicitation advertising 
and local mailings to locate prospective flock owners 


OBJECn\ ES OF A FLOCK PROGRAM 

The secret of a good flock program is to have or cultivate flock 
owners who follow good pouUrv management practices and pursue a 
s> stematic policy of flock replacement to giv e the flock owmer chicks 
of the finest breeding at all times No amount of culling bloodtesting 
and service work can overcome a haphazard replacement program 
which perhaps may give the flock owner good chicks at one time and 
poor chicks another time 
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spj “’ flock owners to continue to 

hatchng eggs, more than any others, are (1) length of huvinu 
season, (2) flock service, and (3) premium for eg^ ® 

nomJ! M fl® objective the above three 

pomts witli a new to giving the flock owner as long a season as nos 
sible for his eggs, flock service that will make for better management 
and more profit for the flock owner, and a premium for good “ 0 ^ 
eg^ winch vvdl give a profit to the flock owner above the extra costf 
or maintaining a hatchery supply flock 

Establishing a Basis for Buying Hatching Eggs 
The price tlie flock o^vne^ recen es for hatching eggs is influenced by 
the cuixent price of market eggs and the hatching egg premium, which 
IS usually based on tlie costs to the flock owner in meetmg the hatch 
ory s reqmrements The local competitive situation m temtories where 
several hatchenes operate may be the biggest factor m setting the 
premium for hatchmg egg purchases 
Some hatchenes base their egg premium on the breedmg of the 
males in the flock If pedigreed males are purchased by the flock 
ovimer at an added cost, the flock owner is enbtled to more for his 
atchmg eggs than someone who has not had this extra cost 
n recent >ears, there has been a trend in the Middle West and 
outh toward paj-ment of hatching egg premiums on the basis of flock 
size and management prachces For example, one hatchery gives an 
dozen eggs above the regular premium to flock owners 
'V 0 have 350 or more hens, hatch their chicks before April 1, and rear 
SIT pullets in range shelters on dean ground This hatchery also 
1‘equnes that the flock owner provide 3 to 4 square feet of housing 
per bird When giving a premium for larger flock size, some standard 
must be set for floor space at housing tune, for the flock owner is prone 
o oxercrowd the flock to get the extra flock premium 

atchabilit) also serves occasional!) as a basis for hatchmg egg 
premiQuij However, despite the fact that the hatchabilitj of eggs 
m seem to be the soundest basis for paying a premium, relatively 
evv hatchenes have adopted this system When buying eggs on a 
3 chabihty basis, the lowest premium paid for the lowest hitching 
®§gs must be somewhere in line with the premium pud for all hatching 
other competitive hatchenes The added premiums on top of 
s base for improved hatches have a tendenc), tlien to increase the 
of hatching eggs without a corresponding increase occumng in 
^ ching percentage over that obtained from all eggs bought on a 
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2. High Egg Production throu^out the Year. Flock owTiers are 
supplied with chicks of the very best breeding by the hatchery. 
Their flocks are culled and bloodtested, and the non-lajing hens 
are removed from the flock. The hatchery also insists on a good feed- 
ing and management program. All these features are conducive to 
high flock production. 

3. The flock owner contributes to a better poultrj' industry'. The 
flock o^%’ner whose care and attention, abilitj' and intelligence produce 
good hatching eggs contributes to the success of other poultry raisers. 
Good flock owmers are essential to a successful poultrj' industry. 

Local Ads and Local Mailings 

Advertisements in local papers and local box holder mailings in the 
territory surrounding the hatcher>' can be helpful in making new 
contacts and locating new prospects who may be interested in selling 
hatching eggs. Such advertisements and mailings can stress the extra 
income from the sale of hatching eggs, and the flock improvement and 
extra egg production from owning a hatchery supply flock. Some 
hatcheries have used radio as a medium to reach prospective flock 
ONvners. 

Established Egg Dealers 

In most communities there are egg, poultry', or feed dealers who 
have been in business for years in the territory and know the location 
and names of most of the good poultry raisers. These people can be 
very helpful in locating flock o^\•ner prospects who are interested in 
selling hatching eggs. The hatchery can work through established 
dealers emploj'ing the same methods of direct solicitation, advertising, 
and local mailings to locate prospecti\e flock o^vners. 

OBJECTIVES OF A FLOCK PROGRA^( 

The secret of a good flock program is to ha%e or cultivate flock 
owners who follow good poultry management practices and pursue a 
sj'stematic policj’ of flock replacement to give the flock ou'ncr chicks 
of the finest breeding at all times. No amount of culling, bloodtesting, 
and service \\X)rk can overcome a haphazard replacement program, 
which perhaps may gh e the flock owner good chicks at one time and 
poor chicks another time. 
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The letter reads as follows: 

Important Message to 
All Flock Owticrs 
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Very Urgent That 
You Reply at Once 

"f"' «« »-• “"d return to us. Pleusa do 

‘ once as we must have this information to plan our culline and blood 

nnubf r , "’o '"'1 rot a date and 

w.aufum work°done“^’' '‘”'= 

slu^d'l P""®'* *’® ® “SO or older, and they 

to on ®“' production when hloodtested. Therefore be sure 

give us the e.sact age of your pullets, on the card. Also please be sure to 
inr, n location from the nearest town, since we have men work- 

ing Who do not know where all our flock owners live. We need your tele- 
^ \v^ too, if you have one. 

ve will have a list of cockerels for sale in our olBce so if you need cock- 
ews w’nie or call us and we will tell you where you can get them. Please 
arrange to get yours early as the supply will be short, 
nni '^e 1 calling, bloodtestiog and legbanding is 6<i per bird (charging 

1 Sood birds left in the flock), or a minimum diarge of $6.00 if 
Hnli^ birds. If you wish we will worm your birds at the 

If* ^ for an addib'onal 1<‘ per bird; we can also delouse them for 

each. Should a second or third blood test be necessary, no additional 
^ arge ^vi^ be made. We will start culling soon so we need Ae information 
r>ght away. 

Dont let mites and lice take your poultry profits. We have a full line 
o poultry remedies in stock here and in most of our egg stations; our culling 
w^vs will carry a supply of these remedies. 

PL^SE FILL OUT THIS CARD AND RETURN TO US AT ONCE, 
regardless of when you want the work done. 

Cordially yours, 


If no reply is received from the flock owner from the first letter 
mailed, a second letter is mailed rivo weeks later. TTiis letter calls 
attention to the first letter mailed two weeks earh'er and points out 
. ® importance of ans^ve^^ng the second notice. The information card 
again included in the second mailing. 

If no repl)' is received from tlie second mailing, a personal tj’ped 
®tter is sent to the flock owner within two w'eeks after the second 
mailing. If no reply is received from this letter, a personal call is made 
On the flock owner to determine whether or not he desires to sell hatch- 
ing eggs. 

An organized program of follow-ups ^viII result in a high percentage 
of favorable returns. The information contained on the postcards can 
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straight premium basis Mother problem %\liich is sometimes en 
coimtered ^\hen bu>’mg on a hatchabilitj basis, and ^^hlch is difficult 
to explam to the flocl owmer, is the flock that does not hatch well even 
when all practices are followed recommended to produce eggs of good 
hatchabiht) The real reason may lie m the breedmg inherent m the 
flock, and jet the breeding was supplied the flock owmer bv the hatch 
erv The flock owner is thus penalized if eggs are bought from such 
a flock on a hatchabilitj basis 

Schedulmg Flock Work 

Wlien working with flocks m an established temtorv, the hatcherj 
may want to begin the work of limng up the vanous flocks for the 
annual fall culling and bloodtesting starting as early as August 



FiC ^1 Return postard sent by a hatchei> to obtain infonnaUon needed l<»r 
the schedule ot oilling and bloodlesting %\-ork. 

One lialcliery uses a form letter addressed to each flock owner with 
a return postcard enclosed (see Fig 9-1), vshich the flock owner is 
to fill out and return, giving the information ncccssirv for the hatchert 
to work out the culling and bloodtesting sdiedult 
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expense to the hatchery and is beneficial to the flock owner. Most 
flock owners will recognize the expense involved in service work and 
will be willing to pay a reasonable charge. 

Number of Flocks Needed 

With 50 per cent production, 100 hens will produce on tire average 
1 case of eggs (360 eggs per case) per week. For pullet and hen flocks 
housed in the fall of the year, from which eggs are to be used in the 
spring months, one can predict fairly accurately the production to be 
expected on the above basis. If the hatchery is planning on hot- 
weather operation in the summer and early fall months, production of 
good hatching eggs may not reach the anticipated level because of 
lower production and more cull eggs produced in the summer months. 

One of the more common sized incubator units is of 52,000 egg 
capacity. With flocks of good production breeding and proper man- 
agement, 4,000 breeding hens will supply all the hatching eggs needed 
to operate a 52,000'egg incubator to capacity for a season. Tire 4,000 
hens should produce 40 full cases of eggs per week, which will fill the 
setting tray capacity of such incubators. If both setting and hatching 
tray capacity are included in the egg capacity of a machine, tliis should 
be considered in determining the number of hens needed. For ex- 
ample, the 52,000-egg incubator will take only 20 cases of eggs at a 
setting but is built to handle two settings per week, and thus it will 
use the egg production of 4,000 hens. On the above basis, 100 hens 
will lay enough eggs for each 1,000-egg setting and hatching capacity, 
with a slight surplus of eggs if conditions of weather and management 
are favorable to production. 

EGG DELIVERY METHODS 

Hatcliing eggs must be properly cared for on the farm where they 
are produced, and the egg delivery* to the hatcher)' must be timed so 
tliat the eggs are tmyed and set in the incubators immediately and 
without dckiy wlien tliey reach tlie hatchery. Tl>e importance of avoid- 
ing delays and holdovers of eggs in the batcher)' is a point most often 
overlooked in hatcher)- operation. 

Fresh laid eggs from breeding flocks should be properly cooled in 
open wire baskets before casing in cool cases. Tliey should be held 
in a room or basement where the temperature is relatively constant, 
55 to 60”. Figure 9-2 shows an iinusu.'illy fine egg cooler on a flock 
owner's fann. Tins cooler providt*s both a uniform tcmpcrnfnrc and 
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be used to determine the date when the flock can be culled and the 
number of birds and amount of driving necessary to reach the flock 
All these matters must be considered in scheduling work for the cull 
irg and testing CTe^^ 

Policy m Flock Service Work 

There are some aspects of flock servnce \vork on which opmions 
may vary regarding pohcy m outhning a program for flock owTiers 
For example, some hatcheries follow the practice of giv mg the breed 
mg cockerel chicks to the flock owner at no charge, whereas others 
charge the flock o\vner the full price of the pedigreed cockerel chicks 
In some cases where pedigreed cockerel chicks are relatively expensive, 
the hatchery wall charge the flock owner half pnce for the chicks and 
bear one half of the cost 

If the hatchery retains ownership of the cockerels when puttmg 
them with the flock at no charge, the hatchery may be able to pay the 
cost of the cockerel chicks for the followmg season, by picking up the 
adult cock birds at the end of the hatching season and selling them on 
the market Hie market pnce of an adult cock bird will nearly pay 
the cost of a good quality pedigreed cockerel chick The disadv antage 
of this system is that the flock owner may ask the hatchery to pick up 
the males at any time, particularlv if it is necessary to cut eggs off for 
a short time, as may happen m penods of flush egg production and low 
chick demand during the sprmg months The hatchery may not wish 
to pick up the males for a short hme when an improved demand for 
chicks is anticipated later 

Another pomt on which hatchery pohcy may differ is the service 
charge for culUng and bloodlestmg work. The charge vanes consid 
erably vvalh custom and competitive conditions m different areas Re 
gardless of the amount charged, it will be difficult to show a profit 
Irom Bock, work Six to eight cents per bird has been a maximum 
charge for some y ears in the Middle West, and, considenng the miles 
trav eled and labor and expense mv olv ed, this charge will do little better 
than pay the costs, even with one time testing If it is necessary to 
retest the flock, most hatchenes do not make any additional charge 
Thus the retests are done at a loss to the hatchery Despite this com 
petitive conditions exist where hatchenes may make no charge at all 
for thi«5 service work 

Competibve conditions will determine the policv to be pursued m 
most areas, but it should be kept in mind that flock improvement is an 
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adequate moisture for maintaining optimum holding conditions on die 
farm. 

Most flock owners deliver their own eggs to the hatchery or egg 
station, Sometimes, particularly where hatcheries are selling and de- 
livering feed and other merchandise on routes, the hatchery may pick 
up the eggs at the farm. Farm pick-up routes are expensive, and the 
hatcher)’ should consider die costs as balanced against returns before 
deciding to inaugurate a pick-up route. 

Hatclieries with many egg stations in an area may operate large 
transport trucks between the egg supply area and the hatchery, as 
shown in Fig, 9-3. These trucks operate on an exact pick-up schedule. 
The flock owner is given a definite time to deliver hatching eggs to 
the egg station, and the truck arrival and departure are scheduled 
closely, so that the eggs are picked up soon after deliver)' by the flock 
owners and are sped to the hatchery at some distant point without 
delay. 

Shipping eggs by rail is the least desirable of all transportation 
methods, because it is costly, there are many delays, and eggs aie 



Fig 9—1. Use of labels of tins tj'pe is one means of getting impro\e<l b.inclling 
of r.ul shipments of h.ttching eggs (Courtes) Amencan Poultry’ and Hatchen 
Federation ) 

subject to rough and inexpert handling by inexperienced and disinter- 
ested persons. However, it is frequently impossible to operate trucks 
over long distances for a limited number of eggs, and it becomes neces- 
say to ship tliem by rail. 

For rail shipments, hatching eggs should be packed in the best pos- 
sible cases, preferably new cases or used only one time. They sliould 
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Fic &-2 Egg holding room on llocV owners farm (Courtesy Nichols Poultry 
Farm kmgston Ne« Hampshire ) 
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m the fundamentals of good poultry husbandry Therefore, by van- 
ous means it is necessary to give the flock owner information and m- 
structions that will result in the production of good quality hatching 
eggs for the hatchery 

One means of getting this information to the flock owner is by a 
poster (Fig 9-5), nluch gi\es pointers on the care of hatching eggs 


How To Care For Your Hatching Eggs 

1 Gather eggt three er four Itmet daity >n wire boibtH 

2 Coot in hosemenf overrtighf 

3 Buff Only • - Do not warh 

4 Cate fettawing morning with <mo// end down 

5 Keep tid on <a««t and eggs coot until delivery 

WfSTfRN HATCHrt/fS 


Fig 9-8 This label is attached to each egg case that the flock owner recenes 
'ts a constant reminder to care for hitching eggs properly (Courtesy Western 
Hitchenes, Dallas, Texas ) 

At the time the flock is culled and tested, the selecting agent can dis 
cuss the points of this program with the flock owmer and leave the 
poster nailed to the wall inside the poultry house as a reminder 

Another xeminder to the flock owner of the importance of good egg 
care is a gummed label pasted on each egg case that the flock owner 
receives every week, as shoxvn in Fig 9-6 This label states bnefl\ 
the essential points in good care of hatching eggs 
The egg deli\ery ticket that the flock owner fills out each week 
xvith the number of dozens delivered can also cart) this important 
information to the flock owner (Fig 9-7 ) 

The fact that so many different means ha\e been dex eloped to 
acquaint flock oxvners with the importance of proper egg care shows 
the importance which hatcheries attach to such instructions Low 
hatches, which haxe been traced to improper care through lack of 
adequate knowledge, are the chief reasons why it has been found 
necessary to stress this information 
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be labeled properlv, with the name and full address of the consignee, 
and anj other t>pe of labeling that will promote careful handling of 
the eggs en route (See Fig 9-4 ) 


INSTRUCTIONS TO FLOCK OWNERS 


Most farm flock owners are general farmers, interested primanly in 
gram and h\ estock production, and are not particularly well founded 
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HATCHING EGG COSTS 

Hatching egg costs will vaT> in different sections of the country dc 
pending on local market and competitne conditions The cost of 
producing hatching eggs mi) also \ary depending on feed costs and 
labor costs in different areas 

A survey of pnces paid by various hitchenes b) Margulis (1953) 
shows considerable variation, as shown in Table ff-1 

Table fl-l Hatching egg pnce hsltng^ Ajml S4 through Hay 5, 19o3 


Hatclierv 

State 

Gross Price Paid per Dozen 

A 

?>lassacliu5elts 

OOf ami lialchahtlilj 

B 

Ohio 

67(1 

C 

Texas 

o7(l Lights 6-^p IIcaMts 

D 

Missouri 

o8d 

E 

Missouri 

old 

F 

Missouri 

o8(i 

G 

lllmois 

o5i 

H 

"Missoun 

HH 

I 

Ohio 

75i 

J 

lUinois 

o6i 

K 

Texas 

Tof 

L 

Texas 

706 for broder Ivpe o7d for 
Mhile Leghorns 

M 

Arkansas 

756 

N 

Penns%l%ania 

95(5 New England 833><>(5 local 

0 

Illmois 

o3d 

P 

Indiana 

C9c 

Q 

Indiana 

506 

R 

Pennsihania 

70(5 to 04(5 Bred 

s 

Illinois 

Standard Bred 62(5 Crossed 
Bred — o8{5 a\ erage 

T 

Penns>>bama 

83c 


In this survey, it appears that broiler hatching egg prices in the 
East were reasonablj well stabilized at 90 to 93 cents depending on 
transportation and handling costs Egg type hatching eggs from a 
high type of flock were available at about 80 to 83 cents ui the East 
These quotations were for US PuUorum Clean flocks and for a verv 
good production type of breeding 
In the Middle West, the average price for good production stock 
(with the exception of Ohio) runs from 55 to 61 cents per dozen The 
difference could be accounted for m extra hatchabdity premmins and 
individual preferences for ^ecnl services ind breeding given b> 
selected flock owners 



HATCHING EGG DELIVERY RECORD 


Flock Ov/nei's Nome 


Instructions to Flock 
Owners 

Concerning Notching 

£gg* 

CtCQl cat* mutt qivtn 
le c??* thot art to ba 
batebcd Hoedla «A«iullr— 
do sol bump or tor them. 
Thay muti not etuU. Tb«r 
mutt not U« In th« na 
Th«y (hould b« qotbatad 
twica a dsy (oad oiiaaar in 
cold waothati osd kapt in 
a cool not too dry plcca 
Altar on 079 li S doya 
old 11 dacUaat topidly in 
hotcbobility 

Sort cut oU odd shopad 
duty amaU Irra^ulot 
cbacked ood rough agg« 
Top aqga gantly to moka 


DUPLICATE Hatchery Record 



Fic 0-7 Tlie liatching egg delivery record ma> also carT> instnictiom to flock 
oviTiers concerning hatching egg» (Courtesy American Poultry and llatcher> 
Federation.) 
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Secunng Hatching Eggs 

the hatchery may receive just as inan> eggs as previously if tlie flock 
owner is told to bring only half The hatclieiyman can figure the 
number of eggs needed, based on orders on hand and in prospect, and 
regulate egg deliv enes accordingly 

It IS desirable to hav e control of setting and buy ing of eggs if sur 
pluses of chicks are to be avoided A system that has been used vvitli 
success is based on the following 

January 1 to March 10— Set 2 eggs for each chick sold 

March 11 to May 10— Set 2i_ eggs for each cluck sold 

May 11 to October 31— Set 2 eggs for each chick sold 

October 31 to December 10— Set on orders only 

Hatchenes selling and shipping chicks by mail usually do not hatch 
from December 10 to January 1, as it is difiicult to ship satisfactorily 
dunng the Chnstmas rush season 

To set 2 eggs for each chick sold, at 70? hatch, vv ould mean 140 
chicks hatching for each 100 sold From March 10 to May 10, figur 
jng 2H eggs to each chick sold and 73? hatch, would mean 187 chicks 
hatching against 100 sold This gives 3 weeks to sell tlie 87 additional 
chicks, which usually is easy to do during the peak season of demand 
To set too close to orders on hand would mean that some customers 
would have to wait too long for their chicks and would buy elsewhere 
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This survey, made from April 24 dirough May 5, 1953, reflects prices 
paid for hatching eggs when the Chicago current receipt pnce for mar- 
ket eggs was 47 cents per dozen 

A study b> Vickers (1932) shows the cost of producing market and 
hatching eggs when the feed cost is $5 per 100 pounds These re- 
sults are sho^vn m Table 9-2 

Table 9-9 Cod of producing market and hatching eggs 

(Feed coat to per 100 lb ) 

Per Cent Leghorns He&vy Breeds Henry Breeds Extra Cost Hntehing 

Egg per Hen AinrkelEgg Market Egg Hatetung Egg Eggs Abore Market 

Prodaction per Year Coat per Dozen Cost per Dozen Cost per Dozen Eggs Heavy Breeds 

10 37 tl 84 »2 00 <2 34 $0 2o 

20 73 0 &4n 1 OS 1 21 0 13 

30 110 0 eS 0 73o 0 S2 0 OOo 

40 146 0 50 0 57 0 63o 0 06o 

50 183 0 41 0 4$o 0 S15 0 Oo 

60 219 0 3m 0 40 0 44 0 04 

70 2o6 0 31 0 3o 0 384 0 034 

The data on hatching egg flocks in this study were based on use 
of 6 males per 100 hens Some hatcheries use 8 to 10 males with heavy 
breed flocks 

Is the production of hatching eggs profitable for the flock o>vner’ 
From a companson of paymg prices m Table 9-1 and costs of pro 
duction in Table 9 2, it would appear to be very profitable for some 
With egg premiums averaging 12 cents to 15 cents per dozen eggs over 
market pnce for eggs from production type flocks, it would appear 
that wth 50 per cent or better production, the flock owner should find 
producing hatching eggs a profitable enterprise 

CONTROL OF EGG BUYING AND SETTING 

At times it may be necessary to cut down on the number of hatch 
ing eggs being bought from flock o\vners This can be done by cut- 
ting off certain stations or by cutting down on the dehvenes made by 
each flock owner Expenence has shown that the most effective way 
to cut down on the number of eggs being deh\ ered to the hatchery 
IS to tell the flock ONvner the exact number of eggs to bnng to the 
hatcher) For example, if the flock owner is now bnngmg 30 dozen 
eggs per week to the hatchery and only 15 dozen are needed, it is 
more effective to tell the flock owner to bnng 15 dozen than to tell 
him to bnng onl> half his eggs Some flocks apparentl) take a spurt 
in production when eggs are being cut off, and under such conditions 
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Egg Costs 

In all hatchenes the largest item of expense is the cost of the eggs, 
and to be successful the hatchery o\vner must obtain the mavimum 
number of good, salable chicks from them 

Egg costs include the amount paid to the flock owner, commissions 
to the egg station if the eggs are handled through a station, trucking 
or express charges and return of cmpt) cases Flock improiement 
ma> also be added to egg costs and includes flock impro\ement labor, 
cockerels antigen, bands flock fees, transportabon, and any other 
expenses incidental to ser\acing the flock 

Incubation and Hatchmg 

Costs of incubation and hatching include labor for setting eggs, 
taking off chicks, cleaning machmes, and counting and grading chicks 
If the ouTier or various members of the famil) do the work, their 
labor should be figured as part of the cost of production at wages 
equal to tliose which the hatchery would hav e to pay if it ^v ere neces 
sary to hire help from the outside 

Chick boxes and pads, and labor m punching out the boxes to allow 
ventilation, are part of tlie incubation and hatching costs Some hatch 
enes in areas xvith a unifomol) mild climate bu> boxes xvith the ven 
tilatmg holes punched and cleaned out, which cuts down on the labor 
of assembling If a sizable quantity of boxes are earned oxer from 
the preceding season in inventory, an adjustment should be made to 
arnxe at accurate costs There may be a substantial difference in the 
expense between flock replacement and broiler hatchenes especialK 
in sections xxhere delixery boxes are reused sexeral times The cost 
of being and stitching xvire enters into box cost, but it may be charged 
to hatcher) supplies 

Sexing ex-pense vanes depending on the size of the hatcher) and 
the number of chicks hatched that require sexing Flock replacement 
hatchenes haxe a big demand for pullet chicks, and in some areas 
broiler hatclienes are finding a demand for sexing 

Insurance policies sometimes cover a 3 or 5) ear penod, and an 
adjustment should be made to pro rate the exTiense for the time under 
consideration 

Repairs to buildings and equipment, such as painting, replacing 
broken glass, repair of roofs, replacmg controls on machmes, are 
among the man) exervda) items of upkeep and maintenance which 
enter into the cost of incubating and hatching chicks 
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A knowledge, and accurate accounting, of the actual costs of pro 
ducing chicks is one of the most essential aspects of the hatchery 
business Howe\er, studies have shown that it is a phase most often 
neglected Some hatchery owmers and operators apparently dislike 
“book work" and shy a\\a> from the detail of daily record entries, 
which are a necessar> part of any well regulated busmess Cost 
studies b> the American PouUr> and Hatchery Federation reveal that 
some hatcheries use \ irtually a scrap paper” system of record keeping, 
that man) do not ha\e adequate records for income tax purposes, that 
some do not take ad\ antage of tax deductions av ailable to them, and 
that in at least one hatcher) pricing was regularly two cents per chick 
less than production costs Continued “blind” operation wthout a 
svstem of accurate cost records can only lead to eventual failure and 
bankruptc) for the hatchery business, which operates on narrow mar- 
gins and demands top cfficienc) for adequate profits 


CLASSIFICATION OF COSTS 

Wlnt are the costs of producing chicks^ Bnelly, they can be classi 
fied 'IS (2) the cost of eggs (2) incubation and hatching costs, (S) 
selling and deliver), and (4) administrative and general Taggart 
(1932) vsTiles, 

each cost will tliiTer vvadel) l>etwccn breeder hatchenes plants supplying 
flock rcphcemenls and those producing broiler chicks, and most of you wall 
he surpnsed how these costs vary among hatchenes in your classification 
Tins business is not radically different from other mdustnes If costs and 
selling pnccs arc kept m line voii have the foundation for a successful emter 
pnse Sell below cost and ) 0 « art* headed for trouble If, dunng distress 
penods, >011 sell clucks at five cents each, how many do you have to sell at 
y our hst pnet to make up the loss^ 
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Table 10-1 Your Work Sheet * 

Chicks hatched 


Less culls 
liC^ extras 
Balable chicks 


EcK coats 

Hatching eggs 

For the Year 

Per Chick 

j 

Flock ttnpro\etnent, labor, cock.ercU» sememe, 
vaccinating, banding, deliterj , etc 



Incubating and hatching 

Labor 



Poaer, fuel, water 




Chick boxes, pads, txiine, wire, etc 




Insurance 




nel'slrt— building 




Hepaini—hatehery e<iul|)ment 




Supplies, lumigsnts, etc 

1 



Taira— local, pa>roU 




Depreciation 




Trueking 




.S-lhng and deliver) 

Commissions and salaneo 




Travel, entertainment 




Advertising promotion 




Delivery expetiee 




General and admimsirative 

Osenet-Manager 




Odice sslariea 




Office supplies 




TrUphone and telegraph 




Legal and areounting 


i 


lUd debts. (Lmslicms. dues and suliscriptran* 




O lek aibustmefits 




Mu-ePstveous 




Intereel 




Tptsl 


1 


Tets). svet^ve td egg costs 

1 1 i 


* T> ^ TTa*! .Wwt >>• am| %• cvitS *1 m • '‘iwr * 

J. I. T*tr»^t. 


'K^k** Owrt'oy 
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Hatchery supplies may include disinfectants, floor sweeping com- 
pound, incubator cards, in fact, an>'lhing used m the general hatchery 
operation which is not specifically set forth m another account 
Taxes, local, payroll, and federal and state taxes on income— all are 
expenses and must be accounted for. 

Depreciation on buildings and equipment is legitimate expense and 
should be figured on the basis used in income tax reports Tlie per 
cent depends on the type of construction, but m most sections 2y> per 
cent per year is the average for buildings With incubators, the allow- 
able depreciation vanes from 6 per cent to 12% per cent, depending 
upon established practice and on the number of months per year they 
are operated 

Collecting eggs from stations and transporting them to the hatchery 
are expenses chargeable to trucVing Gas, oil, tires, and truclv repairs 
all enter into the cost of producing chicks 

Selling and Delivery 

Advertising in national publications, local papers, radio, or tele 
vision are items of cost m selling chicks and may amount to a con- 
siderable sum if not wisely budgeted Printing of catalogs, circulars, 
office supplies such as letterheads and envelopes, all are costs of selling 
In the course of selling to large dealers in broiler or commercial layer 
chicks, traiel and entertainment become items of expense, as well as 
comrmssions and salaries Postage for mailings and for shipping chicks 
by parcel post, express shipping charges, or trucking costs will enter 
into the expense of delivery 

Telephone and telegraph costs are usually listed as administrative 
expenses but in fact may actually be selling costs, as large quantities 
of chicks are sold by phone 

General and Admmistrative 

The drawmg account or salary of the owner manager, office salaries, 
telephone and telegraph, legal and accounting, bad debts, donations, 
dues and subscriptions, chick adjustments, interest on borrowed capi 
taJ, all are items of administrative expense Some may question chick 
replacements or adjustments as an expense, but it can only be offset 
by selling additional chicks and, therefore, becomes a cost m pro- 
duction 

Bank charges, moving expense, feed purchases for plant use such 
as for started chicks, chicks purchased for resale, janitor and cleaning 
expense, water, express, freight and drayage on items shipped in 
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Producing Baby Clucks 

Table 10-2 shows the relation of vanous items of operating costs to 
total chick cost for a midwestem mail order hatcheryman in specified 
years between 1935 and 1951 This hatcheryman s total chick produc- 
tion has held fairly constant each year, with the exception of 1943 and 
1945 It IS apparent that the percentage of cost allocated to manage- 
ment has gone steadily upward This could be explained m part as 

Table 10-2 Operating costs in relation to total chicK cost 

This table sho^s the relation of various items to the total cost of producing babj 
chicks for a successful midivestern mill order lialcherjinan in specified jears between 


1035 and 1951 Courtesy American Poullry and Hatchery Federation 

1935 1940 1943 1945 

19a0 

1951, 


% 

% 

% 

% 

% 

%• 

Hiitdiiiig egfcs 

46 1 

44 3 

CO 0 

5a 2 

48 9 

50 4 

Wages (o to 7 employees) 

8 9 

8 0 

6 9 

9 0 

11 8 

10 9 

Postage and express 

H 1 

12 7 

9 5 

8 8 

8 5 

6 2 

Advertising (catalogs circulars 
newspapers) 

1$ 0 

12 4 

8 0 

8 C 

8 2 

C 5 

bupplies boxes sanitation flock 
iiuprovemen.! gasoline and oil 

o 6 

5 2 

5 0 

5 1 

6 3 

5 9 

Heat, light water, and power 

I 5 

I 4 

0 7 

0 0 

1 0 

0 0 

hexing 


1 2 

1 8 

2 4 

1 S 

1 1 

Interest and depreciation 

5 5 

4 7 

2 2 

o 7 

3 4 

2 9 

Management s wage 

6 S 

7 7 

4 2 

C C 

9 6 

8 2 

Insurance nnd taxes other than 
perxoml income tax 

1 5 

1 5 

0 8 

1 0 

1 0 

1 0 

Total 

100 0 

100 0 

100 0 

100 0 

100 0 

100 0 

• Estimated for fourth quarter 

an offset to sharply higher 

income 

taxes 

and living expenses 

Egg 


costs percentagewise fluctuate sharply from jear to vear However, 
it should be recognized that, though dollars’ and cents’ cost of an 
item may remain fairly constant, the percentage value of the item ns 
a part of the total may be made to fluctuate by changes m costs of 
other Items of expense 

Table 10-3 shows the costs of producing a day old chick in 1951 
according to a survey made by the American Poultry and Hatchery 
rcderntion (1951) Tliese costs varied from a Ion of 104 cents per 
cluck for hatchery L located in the West North Central states area to 
a high of 16 7 cents per chick for hatchery C located in the same 
general area The added labor for started chicks has apparently in- 
creased the production costs of hatcliery C at least 1 cent per cluck, 
but the cost is still liighcr than the aacrage for all Intchenes reported 
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“collect” for shipping charges— all enter into the expense and costs of 
producing chicks and should be accounted for 

Taggart (1952) Ins prepared a work sheet, which is shown in 
Table 10-1, for the purpose of arnving at the cost of producing chicks 
based on all production costs In detennining current costs of pro- 
duction he states, 

by checking the egg cost per chick, the operator knows this expense each 
day The other costs cannot be definitely determined until the end of the 
year, but you can use the previous year as a guide Tims the operator may 
know that, in the previous year, his costs, exclusive of eggs, was 6 16 cents 
per chick Therefore, as soon as the operator has his per cent hatch, he 
can add the egg cost to 6 16 cents and establish the total cost per chick 
Baning radical changes m operations, this will be a good estimate People 
who hav e kept records for several years find that this is true 

The chief error that many hatcheries apparently make is a failure 
to recognize the various cost items that they do actually have m pro- 
ducing baby chicks By following an outline and system such as 
shown in Table 10-1, the hatcheryman should be able to make an 
accurate determination of chick production costs 


A COMPARISON OF COSTS OF DIFFERENT HATCHERIES 

It IS difficult to make a comparison of production and selling costs 
that can be used from year to year with any degree of accuracy be- 
cause of the changing price level of many of the items of cost that 
go into producing baby chicks For example, a study made m 1933 
of 19 Iowa hatcheries shows that total production expense was only 
$3 5742 per 100 chicks and that total chick cost includmg managerial 
expense was $6 16 per 100 chicks In this study, egg cost was only 
$2 0781 per 100 chicks or a total of 33 73 per cent of total cost Total 
se^h^g expense was £2 SS per cent of the total cost, total production 
expense 5S 01 per cent of the total, and 19 16 per cent was given as 
“managerial return or expense* 

Price relationships as shown by percentages do not appear to be a 
reliable index for comparison A study of 110 Maryland hatcheries 
by Poffenberger and DeVault (1939) shows egg cost as 63 7 per cent 
of the total cost of producing chicks This might be compared with 
the 33 73 per cent reported for the Iowa hatchenes above, or with the 
39 per cent to 56 per cent shown in a study of 15 hatcheries made in 
1948 Changing price levels and a difference m accounting procedures 
make it difficult to compare costs 
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Table 10-2a Income and expenses per cIiteL produced 
(I rom S(ucky) 
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Producing Baby Chicks 

A study of Mississippi hatchenes reported in 1953 states that, for 
the period June 1949-May 1930, “on the average it cost $9 80 to hatch 
100 chicks in Mississippi ” (See Table 10-4) Variable costs were 

Table 10-4 Average cosls oj hoicking 100 i^icls prices received, and margins bg 
st^ groups * 

o9 Commercial chicle hatcheries "Mississippi June 194&-Maj 19o0 

4serage Costs per 100 Chicks Margin between 

Total Average 


Incubator 

Capacitv 

Hatch 

enes 

Fixed 

4 anable 

Total t 

Price 
pec 100 
Chicks { 

Costs and 
Average Prices 
Received 


h limber 

Dollarj 

DolitfTS 

DoHorv 

DollflTS 

Dc^lara 

Lnder 30 000 

"9 

1 73 

7 36 

9 07 

13 95 

3 88 

30 000-O9 999 

18 

2 09 

7 dS 

10 08 

13 40 

3 

CO 000-89 999 

o 

1 U 

7 88 

9 02 

13 »0 

4 18 

90 000 and over 

7 

1 40 

8 80 

10 20 

U 80 

3 60 


— 

— 

— 

— 

— 

— 

Total or average 

o9 

1 aO 

8 30 

0 80 

18 00 

3 ®0 


* Southern Cooperatire Series Bid 34 Comnicrctal hateherv operations m sw southern 
stales Jul> lOaS p *9 

t Does not include labor of hatchers owner jind/or family labor 
t \S eighted 

approximately 85 per cent of the total costs with egg cost being the 
most important item It should be pointed out that, of 59 hatchenes 
participating in this stud>, 29 were under 30 000 capacity Of this 
the study states “most operators ha' mg capacities of 30 000 eggs or 
less performed all or most of their owm labor, and total costs for hatch 
enes of this size would have been higher if the operators and/or fam 
ily labor had been included Inclusion of an adequate charge for 
labor would no doubt bring the Mississippi costs more nearly m line 
with those reported in Table 10-3 Tlie study comments on the figures 

the relationship of high \anable costs relative to total costs indicates that 
commercial hatchery production js very flexible and sensitive to changes in 
chick pnees In an industry in which costs are largely vanable the number 
of firms and tlieir production levels arc usually subject to wade vanaUons 
A small increase in price v ill attract new firms and a small pnee drop will 
depress marginal firms With high variable costs in relation to total costs 
It V ould probably take only a small decrease in the pnee of chicks for hatch 
enes to fail to recover much more than their vanable costs assuming that 
hatchenes are not operating on a large nuirgin In the short run, a hatchery 
might continue to produce as long as vanable costs were covered by the 
pnee of chicks In the long run howe'er tlie hatchery must recover both 
vanable and fixed costs or cease operation 
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at 13 73 cents per chick The footnotes to Table 10-3 supply certain 
explanations regarding the costs of each hatchery studied that merit 
attention and study 

Stucky (1954) reports costs of production ranging from 890 cents 
to 18 19 cents per chick for 7 selected Indiana hatcheries in 1950 
These 7 hatcheries obtained over 93 per cent of tbeir income from 
chick sales The results of this study are shoivn in Table 10-2fl 
Commenting on the figures from this study Stucky states, 

the low cost of sales figure for hatchery F resulted from the firm’s ability to 
base its hatching egg purchase price on a low local current receipts market 
price Moreover, it paid only a ten cent per dozen hatching egg premium, 
and almost two thirds of its output was produced in the spnng months 
when the hatchability percentage is highest Hatchenes B, C, and D 
bought eggs based on estabhshed Grade A prices plus a hatchability pre- 
mium of up to 28 cents per dozen for eggs hatching 90 per cent or better 
The egg costs of broiler chick producers A, B, and C reflected the higher 
egg costs typically encountered by this type of operation in the summer 
and fall The higher egg cost of broiler chick production can be seen m the 
cost of sales figures of hatchenes C and F as these hvo firms are located in 
the same community Of course it must be remembered that other factors 
were responsible for some of the differences between these two operations 
There was a difference of over five cents per chick in the operating ex 
penses of the two extremes Surprisingly, both high and low figures were 
m relatively small hatchenes which pr^uced farm flock stock (hatchenes 
D and G) while the four hatcheries selling nround one million chicks per 
year varied less than cents m expenses per chick Vanation in costs per 
chick can be present in large operations as a result of differences in items 
such as egg cost, labor freight and the conlnbution to fixed overhead by 
sideline sales but apparently even more variation can occur m small hatch 
enes because a disproportionate absolute amount of fixed dollar expense m 
labor, depreciation expense on facilities etc , can have a very pronounced 
effect on costs per chick 

In comparing the expenses of firms D and G, one immediately notices 
the higher labor cost of 3 83 cents of D It might be said that this com 
■paTfifiw. vs v.tXv.i Ivsea.'Ase. G va -prirt Vrrs personal tcVoiti 

an amount svhich the owners of D paid out for hired labor Tet this dif 
ference m operating practices is precisely the reason why some small oper- 
ators are willing to sell their product at a low price In effect they ire 
willing to nccept a labor return as a major part of the earnings of their 
business 

Total costs (cost of sales and expenses combined) ranged from a low of 
8 90 cents to 18 19 cents The average sale price of the seven firms m 
creased m the same order as did total costs (from G ssith a cost of 8 90 
cents and i sale price of 9 55 cents up to D with a cost of 18 19 cents and 
1 selling price of 18 49 cents) It is easy to see therefore how a hatch 
eryman having costs approaching those of A or C would think that a com 
petitor such as F or G was selling possibly even below his vanable cost 
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Producing Baby Chicks 

A study of Mississippi hatchenes reported in 1953 states that, for 
the penod June 194&-May 1950, “on die average it cost $9 80 to hatch 
100 chicks in Mississippi” (See Table 10-4 ) Variable costs were 

Table 10-1 Average costs of hatching 100 chicks, prices received, and margins hy 
size groups * 

o9 Commercial cluck hatchenes Mississippi, June 1949— Maj 1930 

Aserage Costs per 100 Clucks Margin between 

Total ATerage 

Price Costs and 

Incubator Hatch per 100 Average Prices 


Capacitv 

eries 

Fixed 

\anable 

Total t 

Chicks J 

Received 

A 

umber 

Dollars 

Dollars 

Datlars 

Dollars 

Dollars 

Under 30 000 

OQ 

1 73 

7 3C 

9 07 

12 95 

3 88 

30 000-59 999 

18 

i 09 

7 98 

10 OS 

13 40 

3 32 

GO 000-89 999 

5 

1 14 

7 83 

9 Oe 

IS 20 

4 18 

90 000 and over 

7 

1 40 

8 80 

10 20 

12 80 

2 60 

Total or average 

39 

1 50 

8 SO 

9 80 

IS 00 

S 20 


• Southern Cooperatite Senes Bui 34 Commercnl halcherv operations m six southern 
states Juh I9dS p 

t Does not include labor of hatchers owner and/or fomilj labor 
t l^elghted 

approximately 85 per cent of the total costs with egg cost being the 
most important item It should be pointed out that, of 59 hatchenes 
participating m this study, 29 were under 30,000 capacity Of this, 
the study states, “most operators ha\ing capacities of 30,000 eggs or 
less performed all or most of their own labor, and total costs for hatch 
enes of this size would have been higher if the operators and/or fam 
ily labor had been included ” Inclusion of an adequate charge for 
labor would no doubt bring the Mississippi costs more nearly m line 
with those reported in Table 10-3 The study comments on the figures 

the relationship of high ^anable costs relatiNe to total costs indicates that 
commercial hatchery production is aer> flexible and sensitive to changes in 
chick paces In an industry m which costs are largely vanable, the number 
of firms and their production levels are usually subject to wide variations 
A small increase in price v\ill attract new firms and a small price drop will 
depress marginal firms With higji vanable costs in relation to total costs, 
it would probably take only a small decrease in the pnee of chicks for Iiatcli 
cries to fill to recover much more than their vanable costs, assummg that 
hatchenes are not operating on a large margin In the short run, a halclier> 
might continue to produce as long as variable costs were covered by the 
pnee of chicks In the long run, however, the hatcherj must recover both 
vanable and fixed costs or cease operation 
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at 1373 cents per chick The footnotes to Table 10-3 supply certain 
explanations regarding the costs of etch hatcherj studied that ment 
attention and study 

Stucky (1954) reports costs of production ranging from 8 90 cents 
to 1819 cents per chick for 7 selected Indiana hatcheries m 1950 
These 7 hatcheries obtained over 95 per cent of their income from 
chick sales The results of this study are sho\vn in Table 10-2o 
Commenting on the figures from this study Stucky states 

the low cost of s'lles figure for hatchery F resulted from the firm s ability to 
base its hatching egg purchase price on a low local current receipts market 
price \foreo\er it paid only a ten-cent per dozen hatching egg premium 
and almost two thirds of its output was produced in the spring months 
when the hatchabihty percentage Is highest Hatcheries B C and D 
bought eggs based on estabbshed Grade A prices plus a hatchabibty pre 
mium of up to 28 cents per dozen for eggs hatching 90 per cent or better 
The egg costs of broiler chick producers A B and C reflected the higher 
egg costs typically encountered by this type of operation in the summer 
and fall The higher egg cost of broiler chick production can be seen m the 
cost of sales figures of hatchenes C and F as these hvo firms are located in 
the same community Of course it must be remembered that other factors 
were responsible for some of the differences behveen these bvo operations 
There was a difference of o\er five cents per chick m the operating ex 
penses of the two extremes Surprisingly both high and low figures were 
in relatively small hatchenes which produced farm flock stock (hatchenes 
D and G) while the four hatchenes selbng around one million chicks per 
year vaned less than Hi cents in expenses per chi^ Vanation in costs per 
chick can be present m large operations as a result of differences in items 
such as egg cost labor freight and the contnbuhon to fixed overhead by 
sideline sales but apparently even more variation can occur m small hatch 
ones because i disproportionate absolute amount of fixed dollar expense in 
labor depreciation expense on facihbes etc can have a very pronounced 
effect on costs per chick 

In companng the expenses of firms D and G one immediately notices 
the higher labor cost of 3 85 cents of D It might be said that this com 
panson is unfair because operator of G took as part of his personal return 
nn amount which the owners of D paid out for hired hbor Tet this dif 
ference m operating practices is precisely the reason why some small oper 
ators are willing to sell their product at a low price In effect, they are 
willing to accept a labor return as a major part of the earnings of their 
business 

Total costs (cost of sales and expenses combined) ranged from a low of 
8 90 cents to 18 19 cents The average sale pnce of the seven firms in 
creased in the same order as did total costs (from G with a cost of 8 90 
cents and a sale pnce of 955 cents up to D wath a cost of 18 19 cents and 
1 selling pnce of 18 49 cents) It is easy to see therefore how a hatch 
er^anan having costs approaching those of A or C would think that a com 
petitor such as F or G was selhng possibly even beJow his variable cost 
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A study of Mississippi hatcheries reported in 1953 states that, for 
the period June 1949-May 1950, “on the average it cost $9,S0 to hatch 
100 chicks in Mississippi.” (See Table 10-4.) Variable costs were 

Tahh 10-t Average costs of hatching 100 chicks, prices receited, and margins bg 
size groups * 


59 Commerdal cliick hatdieries, Mississippi, June 1949-Sray 1950 


Average Costs per 100 Chicks 


Price 


Incubator 

Capacity 

Hatch- 

eries 

FLved 

Variable 

Total t 

per 100 
Chicks { 


y umber 

Dollars 

Dollars 

Dollars 

Dollars 

Under 30,000 

29 

1.73 

7.36 

9.07 

12.95 

30,000-59.999 

18 

2.09 

7.98 

10.08 

13.40 

00,000-89.999 

3 

1.14 

7.88 

9.02 

13.20 

90,000 and over 

7 

1.40 

8.80 

10.20 

12.80 

Total or average 

— 

— 

— — 

— 

,, 

59 

1.50 

8.30 

9.80 

13.00 


Margin between 
Total Average 
Costs and 
Average Prices 
Received 
Dollars 
3.8S 
3.32 
4.18 
2. CO 

3.20 


• Southern Cooperaltre Series Bui. 34. Commerci.al lialehery operations in siv southern 
states, July 1953, p. 29. 

t Does not include labor of hatchery owner and/or family labor, 
t Weighted. 


approximately 85 per cent of the total costs with egg cost being the 
most important item. It should be pointed out that, of 59 hatcheries 
participating in this study, 29 were under 30,000 capacity. Of this 
the study states, “most operators having capacities of 30,000 eggs or 
less performed all or most of Uieir owti labor, and total costs for hatch- 
eries of this size would have been higher if the operator’s and/or fam- 
ily labor had been included.” Inclusion of an adequate charge for 
labor W’ould no doubt bring the Mississippi costs more nearly in line 
'vith those reported in Table 10-3. Tlie study comments on the figures: 

the relationship of high variable costs relali\c to total costs indicates that 
commercial hatcher^' production is ver>’ flexible and sensitive to changes in 
chick prices. In an induslr)' in which costs are largely variable, the number 
of firms and tlieir production levels are usually subject to wade variations. 
A small increase in price will attract nesv firms and a small price drop will 
oppress marginal firms. With high variable costs in relation to total costs, 

‘t would probably t.ake only a small decre.ise in the price of chicks for Iiafch- 
on« to fail to r^ver much more than their variable costs, a.ssuming that 
^twicries arc not operating on a large margin. ^In the short-run, a hatchery 
might continue to produce as long as variable' costs were covered by tlie 
of chicks. In the long-run. howes’cr, the Inatchciy must recover both 
'arnable and fi.xed costs or cease operation. 
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INVESTMENT IN HATCHING FACILITIES 

The study in Mississippi included mfonnation on investments in the 
hatchery enterprise It showed that there was an average investment 
of $178 per 1,000 egg capacit> (Table lft-5) Land and buildings 


Table 10-5 Relafiomhtp of tneubaior capacify io tneeslmenl per 



1 000-rjji eapaeity * 




No 

Average 

Av erage 

Investment 

Incubator 

of 

Incubator 

Total 

per 1 000 Egg 

Capacitv 

Ilalclieries 

Capacitv 

Im estment 

Capacity 


Ynniier 

\umher 

Dollars 

Dollars 

Under 80 000 

59 

14,041 

2,944 

202 46 

30 000-59 909 

18 

45,3o0 

8,515 

201 06 

GO 000-89 999 


73,200 

13,076 

180 S3 

90 000 and over 

7 

142,571 

21,030 

147 51 

Total or average 

59 

43 221 

7,090 

178 IS 


• j 9 commercial halclieries Mmivsippi June Id49-Mav 19o0 


accounted for 40 per cent and equipment 60 per cent of the total in 
vestment Of the total land and buildings cost land comprised one- 
fourth and buildings three fourths Equipment costs were prmcipallj 
for incubators, which accounted for more than two thirds of total 
equipment costs Other equipment included trucks, oars brooders, 
and miscellaneous items 

There appeared to be a relationship between investment per 1,000 
egg capacity and size Imeslmenl per 1,000 egg capacity declined as 
fofa? capacity increased It was abouf $200 per 1,000-eQg capacit> 
for those hatcheries having under 60000-egg capacity and somewhat 
less than $150 per 1,000 egg capacity for those of 90,000 capacity or 
larger In this study of 59 hatehenes, incubator capacity averaged 
43,221 

COST FACTORS IN PRICE-MALING 

Chick prices m Mississippi for the period studied averaged $13 00 
per 100 chicks (Table 10-4) There was considerable v anation among 
Intcheries altliougli no particular pattern was apparent based on the 
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capacity of the hatchenes Hatcheries having a capacity of 90,000 
eggs and o\ er had an a\ erage price of $12 80 per 100 chicks, and those 
wnth a capacity from 30,000 to 60,000 had an average price of $13 40 
The aN erage margin for all hatcheries m the Mississippi study was 
$3 20 per 100 chicks (Table 10-4). The margin ranged from a Iom of 
$2 60 for hatchenes iinth a capacity* of 90,000 eggs or more to $4 18 
for those ha\'ing a capacity of 60,000 to 90,000 eggs 
The Harvard Business Rcotetc (1952) comments on cost factors m 
pnce making as follows 

costs mRuence prices but do not control them, except m a limited and special 
sense Goods sell for uliat bu\ers think they are worth, whether this price 
IS more or less than cost Business must recoxer from its total rexenues its 
total costs, but not every sale xviD show an adequate individual profit A 
contribubon to oxerhead is all that can be expected from some classes of 
business 

Most enterprises wall go to great lengths to maintain volume, continue 
operations, protect trade position Sales wall be made close to cost (or exen 
below cost) before the operation is abandoned On the other hand xvide 
profit margins are eagerly accepted, actively exploited 
In a free economy no seller is "entitled” to a price which will cover Ins 
costs He IS entitled only to the pnce the market affords He must leam 
to live on that pnce, or quit He cannot burden Uxe buyer xvatli excess 
costs, he must absorb tliem himself 

The above philosophy applies in some respects to the baby' cluck 
industry* On the other hand, with narrow operating margins, tlie suc- 
cessful hatcheryonan will of necessity weigh each factor of cost and 
pricing with an eye to profit on each operation 


THE BANKER AND CREDIT REQUIREMENTS 

Hatchery operation requires considerable amounts of operating capi 
tal at certam seasons of the year Cooke (1952) gives the following 
advice on arranging for credit needs 

Few take die time or trouble to set the stage for doing business witli 
their bank Operators might well file a financial statement yearly, even 
tliough borrowang is not planned Call on > our banker tw o or three times 
a year and discuss operations, even though no borrowing is planned 

Discuss credit and financing before committing oneself to a loan If the 
banker cannot be convinced that the loan purposes are sound and con- 
struebv e, perhaps the customer should take it easy It is much easier for 
a bank to loan m anticipation of needs and to take core of future require 
ments than to loan when a person is desperate and Ins a deadline to meet 
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for acts performed previously Then the bank does not think the best 
judgment has been used This situation is the reason for the belief that 
banks will lend when you don’t need funds but are hesitant to lend v-hen 
the need exists 

Advantages of bank credit include increase m net income by buy- 
ing for cash with discounts, possibility of orderly handling of expenses 
with loan payments out of sales, assistance m grovvih and facility im- 
provements, relief from financial complications 

Disadvantages of bank credit if abused too rapid a rate of expan- 
sion with disastrous results sometimes, prev ents accumulation of suffi- 
cient cash reserv es whereby, if low pnces, disease, or otlier difficulties 
arise, forced hquidation may bnng loss to all concerned, prevents 
Orderly conversion of profits into assets 
Bank loans should be paid promptly or renew ed by mutual agree- 
ment between the bank and hatcheryman on the date due This 
helps to establish the hatcheryman as a good credit nsk for future 
loans 

THE COST OF PRODUCING STARTED CHICkS 

Some hatchenes make a business of producing started chicks These 
chicks are fed and cared for in battery brooders for varying lengths 
of time from 1 to 6 w'eeks old One of the most popular ages of chicks 
for shipment to customers is the 3- to 4 week-old chick At this age, 
the chicks are large enough to withstand the strain of shipping and 
can still be shipped m cardboard shipping boxes Older clucks must 
be shipped m wooden shipping boxes 

There are few accurate cost records on producmg started chicks 
because the started chick business is a relatively small part of the 
operation of most hatchenes and so the started chick operating ex 
pense is usually included m the general hatchery operation expense 

Most started chicks are pnced FOB the hatchery They are 
shipped by railw ay express, and with increases m express rates there 
has been a decline in the demand for started chicks shipped by rail 
On the other hand, some local hatchenes, where started chicks are 
picked up by the customer at the hatcherx , are reporting an increase 
m the demand for started chicks 

Started chicks reared m battery brooders will require about 1 mao 
per 10,000 to 12 000 chicks to fake care of cleaning, making boxes and 
catching and shipping Th^ may also require heat earlv in the 
brooding penod which will add considerably to the costs, particularlv 



173 


Producing Baby Chicks 

where electric rates arc high The cost of feed and vaccinating for 
Newcastle disease m producing started chicks must also be included 
m calculations of costs 

A study of the started chick prices of several hatcheries in 1933 
shows that 3-wcek old chicks arc priced at 13 to 17 cents per chick 
over da> -old prices One hatchery offered to pay transportation costs 
to the first zone for day-old chicks plus 20 cents per chick, and adds 2 
cents per chick for each added zone shipped to, tint is, 22 cents added 
for shipment to zone 2, 24 cents for shipment to zone 3, etc 

Started chicks are shipped in hea\> -weight fiberboard boxes, with 
34 chicks per box Started boxes are equipped with feeders and cups 
for watering en route 

The extra cost of shipping boxes, pads, labor in cleaning, feeding 
and watering, cost of electricity for lighting, heating the brooders, cost 
of fuel for heating tlie building, labor m catching and shipping, mor 
tahty— all are costs that enter into the production of started chicks, in 
addition to depreciation on buildings and equipment These costs are 
variable but must be considered in pricing started chicks 
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Factors Affecting 
Hatchery Profits 


Profits in the hitchery business are directly concerned with those 
items that affect income and expense Volume of sales and correct 
pricing in relation to production costs influence income, and overall 
production management and the ability to buy correctly from the 
standpoint of quantity needed and price are factors influencing ex- 
pense 

A study made by Poffenberger and DeVault (1939) showed that 
hatchery profits were influenced by (1) gross income and cost, (2) 
efficiency in the use of fuel, (3) efficiency in the use of labor, (4) in 
vestment, (5) egg cost, (6) hatchability of eggs, (7) source of eggs, 
(8) premium paid for eggs, (9) number of chicks hatched, (10) 
hatchery capacity and capacity utilized (11) sellmg cost, (12) cost 
of allowances, (13) length of hatching season, and (14) marketing 
practices 

The above factors are of prime importance today, and careful study 
and thought should be given to each by those who wish to make a 
success of the hatchery business 

GENERAL 

The hatdhery business as conducted by many hatcheries today, is 
a low margin of profit business as compared with other types of busi 
ness Many other businesses operatmg today figure a wide margin of 
profit Some hatcherymen, on the other hand, may be content with 
one half cent per chick profit on a chick sellmg for 14 cents, a profit 
margin of less than 4 per cent 

Hatcherymen produce a higWy perishable product, the baby chick 
This chick must have a buyer when it is hatched If the chick is not 
sold when hatched, it must be either brooded until sold (and usually 
this IS impossible because adequate brooding facilities are not avail 
able) or it must be sold at a sacnfice price, or as a last resort destroyed 
174 
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Farm customers, who buy babv chicks, have learned that hatcheries 
can supply chicks dunng the spring months on a moment’s notice In 
fact, many of them expect to get chicks on the daj the) decide to bu), 
and if they cannot get them from one hatcher)' mil go to another 
to buy. 

All these factors have led to a system of pricing b) some hatcheries 
which IS based entirely on uhat their competitors pnce tlieir chicks at, 
and not on costs of production plus a certain percentage markup, as is 
customary m other t>’pes of business 
The successful hatchery of the future mil operate efficiently to keep 
production costs as low as possible, mil pnce its product on the basis 
of actual costs plus a profit markup, and mil set close to orders to 
preient surpluses 

Organization 

An enthusiastic management, which x\orks hard and plans ahead, 
and interested, efficient working personnel can do much to make a 
hatchery successful and profitable 

Planning ahead from day to day, and from season to season, is 
essential in the hatcher) business The hatcher)’ placing its flock re- 
placement chicks m the spring of the \ear must look ahead to the fol 
lomng year to determine tlie breeds that will be needed, the number 
of pullets needed in each breed and cross, and the number of cock 
erel chicks diat must be placed with each lot of chicks going to flock 
owners All this depends on the size of operation planned for the 
following year and the anticipated trends in demand for the various 
•at 

A successful hatchery manager makes a practice of plinmng each 
night the work that is to be done the next da) When he arrives in 
the morning, he assigns enough work for the day to keep each person 
profitably occupied If work has ahead) been assigned, he checks to 
see that the emplov ees are going ahead w ith die w ork, sees that w ork 
IS done wathout waste effort, that x\ork is not being put aside to be 
finished later 

In the hatcher) , a dail) check should be made on the progress of the 
work, to make certain that eggs are being handled correctl), that the) 
are being checked in and paid for promptl) , and that eggs are being 
set wlule fresh and not allowed to age xxhile being held on the floor 
of the hatcherv Incubators should be checked to see tliat the) are 
clean and sanitar) , that all operating instructions are being earned out, 
and that temperature and humidilx readings arc correct The hatch 




Fio 11 1 Clem up u an important phase of the modem hatchery s operation 
(Photo courtesy Com Bell Halchenes Joliet IlUnois ) 


ery should be clean at all times and free from fire hazards (See 
Fig 11-1) 

Egg Costs 

Egg cost of producing 100 chicks is the greatest single item of 
cost Anything that increases this cost out of proportion to other costs 
will have an adverse effect on profits 

The egg cost of producing 100 chicks is influenced by the original 
cost of the eggs and the per cent of hatch Factors influencing the 
origmal cost of eggs are the number of cull eggs that may be paid for 
as hatching eggs and then sold at a loss on the market and the number 
of hatching eggs that are bought at premium prices and then sold on 
the market because sufficient orders are not on hand to justify setting 
them after they ha\ e been purchased 

If we assume that the average hatchability of all eggs set is 70 per 
cent it will require approximately 12 dozen eggs to hatch 100 chicks 
For each increase in cost of hatching eggs of 8 cents per dozen the 
cost of producing 100 chicks is increased b> $0 96 or approximately 
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$1 00 This basic fact is of importance in considering increases in egg 
premiums or in anticipating prices for the coming season, based on 
an unkno\vn egg market 

It IS easy to increase premiums for hatching eggs and almost im- 
possible to reduce tliem once they are increased Increasing egg 
premiums without some justification accomplishes very little Too 
often, hatcheries increase egg premiums because of some unfounded 
rumor A little mvestigation of such rumors before making a decision 
to increase the hatching egg premium would frequently save a lot of 
misunderstanding later, when all competitors are required to increase 
their own premiums because of the hasty action of some member of 
the industry 

One of the most frequent causes of dissension among flock owners 
is their habit of considering hatching egg premiums only, without 
estimating or inqmnng about the base over which the premium is to 
be paid A high hatching egg premium over a low market egg base 
will often mean a lower total egg income than a low premium over 
a higher or graded market egg base 
Those hatcheries which operate during the summer and fall months 
for broiler production will more and more have to consider the factors 
of egg price and hatchabiUty in pncing their chicks Egg pnees are 
usually higher during the summer and fall months than at other times 
of the year In addition, many hatcheries have started paymg an extra 
premium for eggs during the summer months to encourage the sum- 
mer or so called “off season’ production of hatching eggs Without 
a program for the proper care of batching eggs during hot weather, 
hatchability may fall as low as 30 to 40 per cent Even with gpod 
care, hatchability during hot weather is usually as much as 5 to 10 
per cent low er than during the spring months High egg costs, plus 
lowered hatchability, mean an excessively high egg cost of producing 
100 chicks 

A study of 7 hatcheries with varying egg costs and v arying percent- 
ages of hatch, operating during the summer fall season of 1952, showed 
the results tabulated herewith 

Egg Cost A\e % Egg Cast 
IIatcher\ per Poreii Hatch per Chick 

1 70 71* 60 1 9 CCff 

2 78 Oj* 70 8 0 276 

J 72 0^ 74 0 8 15c 

4 02 26 04 5 8 08c 

5 SO 86 71 4 C 076 

G 54 16 6) 8 0 856 

52 26 60 0 0 206 


7 
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It IS interesting to note that, although Hatchery 3 had a higher egg 
cost than Hatchery 1, the egg cost of producing 100 chichs was re- 
duced by $151 because Hatchery 3 had an a^e^age of 14 per cent 
higher hatchabihty than Hatchery 1 Hatchery 7 with an 185 cents 
lower egg cost and approximately 9 per cent increased hatch, com 
pared to Hatchery 1, had an egg cost per 100 clucks of only $626 or 
$3 40 less than Hatchery 11 It is apparent that egg costs and hatch 
ability must both be gi\en top consideration in planning an efficient 
and competitive hatchery program 

Labor Costs 

Hatchery labor expense is another important item of cost in pro- 
ducing baby chicks Particularly, hatcheries operated for the produc- 
tion of flock replacement chicks for layers find that production ex 
pands to a high peak during the spnng months and tapers off during 
the summer and fall months Such extreme seasonal business requires 
considerably more help at some seasons of the year than at others 
Hatcheries should consider their payroll each week from the stand 
point of volume of business and prospects for the immediate future, 
and should ad)ust accordingly A carryover of unneeded help m the 
'off” season can soon use up much of the profit made in the peak 
hatching season 

In order to establish some standard basis of cost comparison on 
labor, the hatchery should compare total labor cost in relation to the 
Operation, such as number of eggs being set, number of chicks being 
hatched, or number of hens being culled 

A study of several different hatcheries based on a full year’s opera 
tion in 1932 gave the results indicated herewith 





Total Labor 


Hatcherv 


Cost per 

Hatcherj 

Labor 

Office 

100 Chicks 

\ 

4041 

$0 2286 

SI 6327 

B 

1 4232 

0 3381 

1 7613 

C 

1 4069 

0 4164 

I 8233 

D 

1 40CC 

0 5U1 

1 9177 

E 

1 3^69 

0 4427 

1 7996 

F 

0 8422 

0 1778 

1 0200 


Hatcheries A-F show remarkable uniformity in hatchery labor costs 
with the exception of Hatchery F, where the hatchery labor cost was 
over 50 cents per 100 chicks less than the other hatcheries If it w ere 
selling chicks at the same price as Hatchery D, Hatchery F could 
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show 89 cents per 100 chicks more profit, all other costs being equal, 
simply because it had lower labor coste in both the hatchery and the 
office 

How Much Labor? 

Frequently a problem arises of determining how much labor can 
be employed efficiently All persons emplojed in a hatchery may be 
busy, but because of inefficient organi^bon they may not be earning 
their way compared with other hatchenes where labor organization is 
more efficient 

One hatchery issues the following instructions on hinng labor. 

You are allowed 1 man for each 52,000 egg capacity unit which is being 
operated In addition to this, you add the supenntendent and truck dnver 
If you have a flock supervisor, you may count bun as additional For ex- 
ample, if you are actually setting eggs in 8 units, you are entitled to a maxi 
mum of 8 men, plus supenntendent and truck dnver, making 10 men m all 

In correspondence with several eastern hatcheries inquiring about 
the use of labor, the following replies were receii ed 

We figure 1 man per incubator for actual hatchery operation Of course, 
we have some extra men on the payroll, but their pninaiy duties lay else 
where, they put their fame in the hatidiery when slack, or in inclement 
weather We svork 9 hours per day, approximately a half day on Saturday 

The men m the hatchery do not do my culhng or testing, this is done by 
either our service men, who are on the road all the time, or by an outside 
service The foreman, who is a maintenance man, does most of the repair 
work 

We ha\e no special plan for advancement, other than advances through 
seniority or special individual merit It is the job of the hatchery manager, 
who, We feel is paid enough for it, to see that the work is done as well as 
possible, and whose responsibility jl is to get the best hatches possible, 
through proper incubation, fumigation, egg handling, etc 

Another New England hatcher) replies as follows 

wc of covirst have a commercial hatchery All bloodteshng is done by the 
stale and our supply flocks are large 

We have eight 78 000 machines and employ 2 night men working m 
8 lioiir shifts 7 full time day men, 2 part time men working 40 hours each 
week and 2 girls for grading working 30 hours weekly Fulltime men 
work 54 liours wetkl) Wc do all our maintenance work and repairs We 
have no incentive plan we give cmplo>ccs n Iioniis at the end of the year 
b^std on length of service 
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Still another New England hatchery wntes 

we have 6 incubators with an egg capacity of 78 000 eggs each ^\ e use 8 
full tune men and 1 part time man besides a girl that works 4 days a week 
makmg boxes Two of the full lime men work nights Our men work 9 
hours a day 54 hours a week They alternate on Saturda> mghls and 
Sundays 

All men work in the machines and do the grading deh\enng and tray 
mg One of the 6 men who works in the capacity of foreman does the re- 
conditionmg work We have no incentive plan for better hatches except 
the personal pnde the employees take in the hatchery \\ e hatch 4 times 
a week rather than 3 which more evenli distributes the cleaning grading 
and dehvenng 



Fig 11 Chicks remoed from tra>s m the incubators arc dropped Into the 
floor opening shoy^-n abme oalo a ctmfutuovs con\e>or belt which cames them 
to the counbng table outside the incubator Tlie tray card precedes the chicks 
on the belt thus identifying the breed and Bock owner {Courtos> Hogan Farms 
Hatchery Muskogee Oklahoma ) 

Time m Work Studies 

So far as is kaiowai there have been ver> few studies on the time 
required to do the vanous )obs in the hatchery and there is scantv 
mfonnation on the v olume of w ork to be expected ui a giv en time 
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Fig. 11-3. Chicks being removed from incubator on conveyor belt. Such a 
conveyor eliminates taking boxes in the machine and then carrying cliicks to the 
sorting table. One operator on the machines and two on tlie grading table can 
empty four 52,000-capacity machines in less than 1 hour. ( Photo courtesy Hogan 
Farms, Muskogee, Oklahoma.) 

The following is a summary of time-io-work studies made at 3 dif- 
ferent hatcheries over a 2-week period. It will give a general idea of 
the amount of work that can be expected from help in the hatchery. 

1. The number of chick boxes that can be made up (holes punched, 
stapled, complete with spacing cleats and excelsior pads): 

20 to 25 boxes per man per hour ( 100-size boxes ) 

2. The number of trays that a man can tray up in 1 hour (steel trays 
holding approximately 150 eggs per tray); 

8 to 9 trays per man per hour 

Note: Some hatcheries report 12 to 14 trays per hour. 

3. The number of chicks that a man can grade and count per hour: 

2,500 to 3,000 per man per hour 

4. The length of time it takes for a man to clean a 52,000-capacity 
incubator, including removing trays and hatch racks, cleaning the floor, 
cleaning fan blades, and setting down the eggs; 

2% hours per 52,000-egg capacity 
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5 The number of chicU that can be tied, stamped and shipped 
per hour 

25 to 30 boxes per man per hour 

Platteville Chickenes, Platteville. Wisconsin, have worked out a 
complete outline for each hatcher> job, giving the exact duties to be 



Fic 11-4 Modem well anaaged brooder rooms reduce labor and cut produc- 
tion costs (Photo courtesy DeWilts Zeeland Hatchery Zeeland Michigan ) 

performed, the time required and has worked each job out on an in 
centive basis to reward those who do good work based on certam 
standards that have been set up For example, the base pay on trajang 
eggs (1932) IS 8 cents per tray The> figure that a fast trayer can tra> 
as many as 17 trays of eggs per hour A bonus of 2 cents per trav 
IS offered to those who qualify at the end of the hatching season 
Figures 11-2 11-3 and 11-^ show some modem arrangements which 
help to reduce labor and cut production costs 
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CHICK COST STUDIES 

The American Poultrj and Hatchery Federation made a study of 
se\eral phases of costs related to chick production These were re- 
ported by Turnbull (1952) as follows. 

The study shows that a hatchery does not ha\e to be large to be success- 
ful It does ha\e to be well managed, regardless of size. 

In this study, the 11 hatcheries ranged in size from 28,000 capacity' up to 
260,000 capacity The smallest hatchery m the group could set only 6,900 
eggs a week, whereas the largest one could set 72,000 eggs a week It 
shows, among other things, that, all factors being equal, the length of season 
may be more important in reducing chick cost than size of the plant 

Table 1 below shows hatchenes divided info two groups, those with 
weekly setting capacity of less than 15,000 eggs and those vvalh a weekly 
setting capacity of over 15,000 eggs 

TitUe I EJfect of n-'e of holehery on tneuialion costs 



Capicitv 

Iccubating 
Cost per 1,000 

Hatcliery 

per ^^eek 

Eggs Set 

1 

13 000 

58 

« 

6 900 

30 04 

3 

U 400 

33 "O 

4 

14,500 

80 09 

5 

6,000 

43 20 

Vvengc 


35 40 

G 

48,800 

81 81 

7 

24,400 

34 34 

b 

44 400 

31 73 

0 

JC 000 

TO 55 

10 

74 000 

48 4J 

11 

41 ,300 

n t.0 


A^ er igc 45 

Difitreiice of S3 75 per 1 000 eggs set or ^ O'* per 1 000 clinks Mild 

Tlie last column on the abov e table shows the total mciibation cost at each 
hatchery per thousand eggs set This total incubation cost includes the 
manager s salary, all additional labor, utilities, taxes, depreciation on equip 
ment, rent or taxes and depreciahon on the buildings, repairs and mam 
tenance, insurance, trucking and shipping expense, traveling expenses, bank 
mg charges, bloodtesbng and vacanating, etc , m fact, all costs except 
hatching eggs, chick boxes and sales expense 

^ou wall note that there is a difference of only $3 75 per thousand be- 
tween the cost of incubating eggs m the small hatcheries as compared wath 
the larger hatcheries Most of this difference of $3 75 w-is in Iibor The 
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5 The number of chicks that can be tied stamped and shipped 
per hour 

25 to 30 boxes per man per hour 

Platteville Chickenes Plattexille Wisconsin ha\e x\orked out a 
complete outline for each hatcher) )ob givmg the exact duties to be 
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performed the time required and has worked each job out on an m 
cenbve basis to reward those who do good work based on certam 
standards that have been set up For example the base pay on traving 
eggs ( 1932 ) IS 8 cents per tray They figure that a fast tra> er can tra> 
as many as 17 trays of eggs per hour A bonus of 2 cents per tray 
IS offered to those who qualif> at the end of the hatching season 
Figures 11-2 11-3 and 11— 4 show some modem arrangements which 
help to reduce labor and cut production costs 
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The second group had an index of incubator use of only 11 8 
The last column m Table 3 shows the total mcubating expense per thou 
sand eggs set The first group had an average expense of $30 24 per thou 
sand, whereas the second group had an average incubabng cost of $35 41, 
or a difference of $5 27 per thousand eggs set, or $7 91 per thousand chicks 
sold, which agam is a larger difference than was shown when these same 
hatchenes were compared on the basis of their size 


TaUe 3 Index of tnenhator use 


llatchcrj 

Index 

Incubation 
Cost per 1 000 
Eggs Set 

G 

14 4 

$31 81 

1 

es 8 

38 58 

10 

SO 5 

28 23 

11 

15 9 

31 60 

4 

14 5 

SO 9J 

Average 

17 8 

30 24 

7 

11 2 

34 34 

8 

11 8 

31 73 

9 

13 

SO 55 

9 

IS 5 

89 02 

3 

9 3 

33 29 

5 

13 8 

4S 20 

Average 

11 8 

85 51 


Difference 55 S7 per 1 000 eggs set or $7.01 per 1 000 chicks sold 

These three tables show three different methods of comparing various 
hatchenes They indicate that the cost of incubating eggs in the respectn e 
hatchenes was only slightly affected by the size of the hatchery, that the 
Index of Incubator Use and the total number of clucks sold in companson 
to the number of eggs set u ere more important 

Tlirce important factors therefore, if not the mam factors aside from egg 
cost, in producing chicks are 

1 Constant Sales Tromolion to assure a longer season 

2 iTxXjCntory Control The manager must have a kmack for keeping and 
usmg complete, efficient records so as to avoid, as much as possible, 
the need for disposing of distress merchandise b> destruction or other 
'Vise, and 

3 Good Incuhafion The incubators must be carefully operated and 
tlic supply flocJ^ carefull) supervised, so as to get llie highest possible 
hatches 

Meeting these requirements there is no reason whv the smaller com 
niumtv 1)^0 hatcher) or locil hatcher) cint compete cffcctivel) insofar as 
ptvHluclion costs arc concerned 
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difference between these two groups m total hbor was ?3 15 per thousand 

^^Table 2 shows these same balchenes arranged according to the numlnr 
of chicks sold fn proportion io Ihc eggs set 
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In incubAting of $13 $0 ]x r 1 DOO cliicLs m Id 


All of these hatcheries had a fairly satisfactor> total hatch for the year 
However, those with the highest total hatch did not always ha\e the highest 
percentage of chicks sold 

Some of them had to destroy a larger proportion of chicks than others 
\ou will note that the average incubating cost for the first group was $44 45 
per thousand chicks >vhereas the second group had a cost of $58 25 a dif 
ference of $13 80 per thousand chicks sold 

This could indicate that the number of chicks sold in proportion to the 
number of eggs set is much more important than the size of the hatcherv 
as a controlhng factor in determining chick cost 

Table 3 shmvs these same hatchenes arranged according to the length 
of the season To measure the length of the season the total number of 
eggs set m a 12 month penod has been divided by the total number of eggs 
the hatchery could set m a single week The resulting figure is referred to 
as the Index of Incubator Use 

If you iviU refer to Table 1 again you will note that Hatchery 6 could 
set 28 000 eggs per week We divide this figure into the total number of 
eggs actually set by this hatchery m the year and we find that it went m 
to the larger number 14 4 limes Thus this hatchery s operabons during 
the penod actually equalled 144 weeks at maximum capacity 

In Table 3 the average index of incubator use for the first group of 
hatchenes is 17 8 or in other avoids this group turned out dunng the fiscal 
year the equivalent of 17 8 weeks at maximum capacity 
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erels Data of the Massachusetts Expenment Station show that 51 2 
per cent of March chichs and 50 3 per cent of April clucks were cock- 
erels There is this indication, at least, of a shghtly higher per cent 
of males early in the season However, the ratio should not vary 
more than 2 per cent from a 50-50 ratio 



F>r 11-5 Accurate cluck seeing influences profits by reduang cbxms (Photo 
courtesy Hubbard Farms Walpole, New Hampshire ) 


If a larger number of cockerels are being sored out consistent!) it 
means tint Uie doubtful pullets are being throwm into the cockerel 
box without sufficient time being taken to judge the sex accuntel) 
With pullet chicks selling at 30 cents each and cockerel chicks at 4 
cents eicli m l/ighoms, an maccurate job of sexing can haxc a \cr) 
adxersc effect on profits 
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Regardless of the size of operation, the hatcheryman is lost who cannot 
pinpoint his costs 

Our studies show to date that all too frequently the hatcheryman fails to 
take into consideration 100 per cent of his costs He's forgetting his invest 
ment, or the expense of delivery, he*s forgetting to set aside to himself a 
wage which he might have to pay someone else if for any reason he N\as 
incapacitated and could not perform his duties lie’s frequently assigning 
to some other phase or sideline a cost which should be borne by the hatch 
ery or he is in some manner or another subsidizing a phase of his operations 
without the intent of doing so 

OTHER FACTORS INFLUENCING HATCHERY PROFITS 

Buying Supplies 

Real savings can often be made by getting prices from different 
firms having the same product for sale, by buying m quantity, and by 
paying promptly upon receipt of merchandise to take advantage of 
discounts offered by many firms for payment within 10 days from re- 
ceipt of invoice 

Several smaller hatcheries may combine their orders for chick boxes, 
pads, or some other item that they all use in the hatchery, and get the 
advantage of lower prices usually offered for larger quantity purchases 
Printing costs for circulars, catalogs, envelopes, etc , may frequently 
be reduced by combining orders, ordering a full season’s supply to 
take advantage of quantity discounts, and figuring sizes to take full 
advantage of standard sheet sizes, so that the printer is not forced to 
waste printing paper for circulars of odd sizes The printer can ad 
vise on circular sizes which can be cut without waste, and he should 
be consulted before the order for printing is placed 

Sexmg 

Accurate chick sexmg can influence profits by reduemg claims and 
correspondence, which result when too many cockerels are found m 
the pullets after the chicks are large enough for the sexes to be readily 
identified (See Fig 11-5 ) 

Inexperienced sexors may have trouble m identifying all pullet 
chicks accurately at day old These "doubtful chicks are thrown in 
with the cockerel chicks, thus causmg a loss of income to the hatchery, 
since pullet chicks are priced considerably higher than cockerel chicks 
The hatchery should check the sexmg of chicks early m the season 
to see that the number of pullets and cockerels sexed from straight run 
chicks approximates a 50 50 ratio, that is, half pullets and half cock 
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around 55 miles an hour One hatchery reported reducing repair costs 
b> more than half after go\emors were put on truclvs 
Incubators should be thoroughlj cleaned, pamted, and repaired 
annuall> Hatchery emplojees frequentlj do not realize the \alue of 
an incubator and are careless in norlang avith these machines The 
incubator is far more \aluable from a cost standpoint than a piano or 
other valuable furniture m a home and should be treated and cared 
for accordingly 

Collections of Accounts Due 

Ideally, all busmess should be on a strictly cash basis Hone^er, 
this IS often not possible, and it becomes necessary to carr) some ac 
counts on the books for \ar}'ing lengths of tune Unless some defimte 
system of collection is follo^^ed, the account maj be allowed to drag 
along until it becomes increasmgly difficult to collect Accounts al 
lowed to remam long o\erdue may become uncollectible and thus re 
suit in a loss to the hatchen 

An invoice for the amount due should accompany all shipments or 
dehvenes of chicks If chicks are shipped by rail, the in\oice may be 
mailed separately If chicks are deU\ ered by truck, the mvoice may be 
presented to the customer by the dn\ er If the chicks are not paid for 
on dehvery, it is a good pobcy to ask the customer to sign for the 
dehvery, acknowledging that the chicks were received in good con 
dibon 

An mvoice upon dehvery of the chicks and a followup invoice on 
the, the vnowth vs wswallv swfi&tve'Qt to sihUevit. from ciis 

tomers If these methods fail, it is sometimes helpful to phone or wnte 
the customer 

Roberts, vvntmg m Feedstuffs (1952), states 

on the supposibon that you can catch more flies with honey than you can 
with vanegar, the experts have found it best to sugar the coUecbon letter 
until persistent silence or dehbcralc refusal to pay compels the creditor to 
drop in a dash of the bitter “Gel your money and keep the customer” is 
the golden rule of collecbon pracbce 

A senes of no more than 6 letters are suggested The senes of letters 
for collection can start with something like the foUowKig 

Busy people somebmes overlook settlement of past due accounts Your 
account vnth us wall he off your mind if you send us a check today 
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Another factor to be considered in scxing heavy breed chicU is that 
the production type heavy breed cocberel can no longer be sold for 
meat purposes, as has been done for many years in the past This is 
particularly true of breeds such as the S C Rhode Island Reds, which 
are very popular in some sections as egg layers The Red cocl,erels 
are not acceptable to the broiler grower because of dark feathers, fre- 
quently slow feathering, and sometimes slow rate of growth There- 
fore, the Red cockerels must he sold at a discount in order to move 
them This should be considered in pncing Red pullets, or any pro 
duction type heavy breed pullet when the cockerels cannot be sold at 
a profit for meat purposes 

Care of Equipment and Supplies 

Careless handlin g of equipment and supplies can result m consider- 
able loss to the hatchery, causing frequent replacement of equipment 
and loss of supplies 

Culhng crews frequently carry supphes such as remedies, worm 
capsules, louse powder, etc , with them on the truck as they service 
the flocks Such supplies should be kept m a strong wooden or metal 
box, so that they are protected from the weather Supphes allowed 
to become wet are ruined for later use Labels on jars or boxes, which 
are contmually exposed to the sun, become faded and do not present 
a very salable appearance to the customer 

Culling coops should be strapped together when movmg from one 
farm to another Frequently, a coop may be lost from the truck if 
some provision is not taken to keep the coops strapped together and 
on the truck. 

Antigen for testing should be employed only as needed Any extra 
supply on hand should be left at the hatchery under refngeration 
Some testmg cabmets have glass or porcelam plates These plates 
should be allowed to cool after healmg, before they are washed Some 
testers immerse the warm plates m cold water, thus causing them to 
break 

Trucks are among the most valuable of the equipment owned by 
the hatchery A definite program of truck care should be adopted to 
prolong the life of the truck and keep it constantly m good repair 
Trucks should be greased and have the oil changed regularly Filters 
should be changed at regular mtervals, and tires should be checked 
regularly Trucks used on regular long trips with different drivers may 
last longer if speed governors are attached, to limit the speed to 
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panding his chick hatching operations. Now, this alternative usually 
can be taken only in the face of difficult competitive conditions or 
under conditions that are less favorable than those presented by other 
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Fic. 11-6 Percentage of Indiana hatcheries obtaining income from five major 
types of items, 1947. 


sideline enterprises. For example, in 1947 only about 8 per cent of tlie 
hatcheries thought that their communit>’ could support an increase 
in incubator capacity. Less than one-half of this small group operated 
hatcheries having an incubator capacity of 50,000 eggs or over. 


Capacity 
Under 50,000 


Months of Capacity Operation 

48 I 



Tic. 11-7. Average length of hatching operations at full capacity in months for 
the Indiana hatcheries which operated at fuW es\i)acit>", by incubator capacities, 
1947. 

Fourth, some side lines have added stability to the liatcheries’ opera- 
tion. Hatcheries* income fluctuates with the relative profits of poultry 
operations. To offset the ever-present possibility of unprofitable 



Hatchery Operation and Management 

When all else fails, it may be necessary to seek the services of an 
attorney for collecbon If you feel you must sue to get your money, 
stick to courtesy For example 

We appreciate the injury to your personal pride your credit, social stand 
ing and your business reputahon to h-ive in account against >ou collected 
by law We do not want to injure you with court proceedings, but we have 
a just claim and no one can criticize our insistence upon prompt settlement 
We ivant to keep away from lawyers, if possible So, before placing your 
account for collection, we will wail 5 days for a check 

Refunds 

Excessive refunds may be caused by poor quality chicks, poor pro 
duction practices which lead to claims, or too liberal an adjustment 
pohey Guarantees as to livabibty, condition on arrival, etc, should 
be carefully considered before being offered, and then should be ad 
hered to stnctly The cause of excessive refunds should be determined 
and corrected as soon as possible In some areas, customers have come 
to expect a “too liberal adjustment” because they have learned that 
others have been given such adjustments, and they feel they are en 
titled to the same treatment regardless of what would seem fair under 
ordinary circumstances 

SIDELINE INCOME OF HATCHERIES 

Stucky and Wood (1947) found that 75 per cent of Indiana hatch 
cries handle poultry equipment and supplies, 71 per cent handle feed, 
56 per cent mamtam other poultry operations, and 15 per cent have 
additional miscellaneous sources of income (Fig 11-6) They found 
that the typical Indiana hatchery obtains 52 per cent of its gross in 
come from chick sales, 24 per cent from feed, 13 per cent from other 
poultry operations and 9 per cent from equipment and supplies 

Accordmg to the Indiana study, a number of basic principles have 
motivated sideline developments 

First, many hatcherymen found a need for other types of enterprises 
m their commumbes Therefore, the addibon of oUier operahons often 
proved to be profitable 

Second, some balchenes added specific side lines to aid the original 
operahon of hatchmg baby dud^ Excellent examples are breedmg 
farms and hatchmg egg supply farms 
Third, side Imes proved an easy method of expansion In the past a 
hatcheryman who wanted to e^and his busmess could do so by ex 
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In the Indiana study, feed was found to be the most important vol 
mne side line ( Fig 11-8) Although more hatchenes handled equip 
ment and supplies than feed, the latter was easily the most important 
volume side line The average Indiana hatcherj obtained 24 per cent 
of its gross mcome from feed sales in 1947 
'Ihe importance of feeds also can be seen in the opinions of hatch- 
erymen on the relativ e profit of side Imes Forty per cent listed feed 



Fic 11-8 Percentage of gross income denied from five major types of items 
b> Indiana wholesale hatchenes, 1947 

as their most profitable side line An addibonal 13 per cent indicated 
that feeds ^^ere profitable to the business None of the remaining 
hatchenes ^^hlch handled feeds (approximate^ 20 per cent) planned 
to drop feed from the business About 5 per cent of the small group 
%\hich did not handle feed intended to add a feed sales department 
Hatchenes hive encountered \anous problems witli equipment and 
supplies Some ha\e found that equipment side lines often involve an 
excessively lugh inventor) mvestment A few which sold seeds found 
that tlie seasonal demand was short and that it occurred dunng tlie 
hatching season The problem of meeting pnee, trade in, and service 
competition for items such as appliances and electncal equipment has 
discounged some hatchervTncn about these side lines 

Hatchcr)Tnen who added egg marketing operations attempted to 
solve a major problem of hitcher) management the mninlernncc of a 
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hatching seasons, hatcheryonen added other operations, some of which 
were totally unrelated to agriculture. 

Finally, side lines have helped balance out labor supply and income. 
Hatchery operations are highly seasonal. The average Indiana hatch- 
ery operated 6.9 months in 1&47, but the average operation at full 
capacity was only 2.1 months (Fig. 11-7). Since the chich income is 
concentrated in a few months, many hatcherymen have turned to 
other enterprises in an attempt to equalize the year’s income. 

Many hatcherymen have found it difficult to locate an adequate 
supply of labor for the hatching season. By adding side lines, halch- 
erymen shifted emphasis from one enterprise to another and thus em- 
ployed a well-trained staff on a year-round basis. This procedure also 
aids the hatchery program in that it provides a profitable means of con- 
tacting chick customers during the off-season. 

The Indiana study points out, however, that the addition of side lines 
frequently presents many problems. 

Many hatcherymen find it difficult to maintain a qualit>' chick pro- 
gram while trying to develop side lines. Many believe that an ex- 
tensive diversification may easily result in slighting the original hatch- 
ery objective. One halcheryman said, ‘Tou can’t run the chick busi- 
ness and sell everything under the sun as some are trying to do.” 

Some operators even believe that too many side lines ^vill eventually 
decrease the quality of chicks to tihe point where the hatchery as we 
know it today wiW disappear. One halcheryman believes that the poul- 
try industry must put forth more effort to produce good products, or 
we \vill see a trend toward the breeder-type hatchery and the stand- 
ardized farm at a central point with patented trade names. 

Some hatcherymen also have found that the problem of being 
spread thin reduces the profit of the sideline enterprise. Another 
halcheryman said, "To make a success of a side line requires house- 
to-house canvassing. Just to ‘put it in’ or Tiave it in stock,’ one would 
be better off not to add the side line." A simple survey of a particular 
community should show whether a particular side line \vill succeed 
or fail. Many unprofitable side lines could have been avoided had the 
hatcherjinen made such a survey. 

In addition, some side lines require a sizable investment in inventory. 
Because most hatcheries are small businesses, an outlay of a large sum 
of money may easily jeopardize the financial structure of the business. 
The additional business risk incurred throu^ diversification presents 
many problems, particularly at a time when prices and business costs 
are relatively high. 
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The art of selling baby chicks is not something that you work out the day 
the chicks hatch It is an everyday effort {J I Taggart] 

Selling IS an essential phase of the hatchery business Many hatch 
enes have been successful m producing quality chicks but have failed 
because they were unable to sell their production On the other hand, 
some hatcheries have been able to sell but could not bold their cus 
tomers because the quality of their chicks was too poor to bring repeat 
sales A good sales program requires careful planning, year round 
selling, and a good product 

The sales program should be planned to sell the volume of chick 
production anticipated by the hatchery Although it is possible 
through advertising and sales effort to oversell the production of the 
hatchery, such overselhng is not likely and would prove m most in 
stances to be the exception The sales program should be planned to 
spread the sales of chicks over a period of time that would permit a 
uniform rate of production, rather than to group all the sales within a 
penod oi a few weel^ 

A sales program should also be planned to acquaint the buying pub 
lie with the hatchery’s product ahead of the peak buying season, when 
the demand for chicks is normally greatest For example, a survey 
(see Table 12-1) made by Successful Varming magazine (1932) 
showed that 86 per cent of 579 Midwest farm families purchased their 
baby chicks in die months of Mardi, April, and May To build up 
interest ahead of die peak season, the advertising for this area ivould 
have to be planned for January and February, mth some tapenng off 
in the promotion m March and April as the demand builds up From 
Table 12-1, it can be seen that jt would be very speculate e to carry 
on extensive adverhsmg in months such as July and August when the 
demand for chicks is normally very light However, the fall months 
may bnng a greater demand for chicks in some areas than is indicated 
195 
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satisfactory flock owner relationship An egg marketing department 
helped many hatcheries improve their local customer relations Others 
have found that, unless some volume was achjoied, the additional ser- 
vice and labor required for a quality egg program by the hatchery 
was considerably more than the compensation derived from it 

A number of hatcherymen have attempted to solve the flock owner 
problem by sellmg hatching eggs However, a few of this group found 
that the costs of maintaining the egg source (culling, testing, etc ) was 
too great to justify a specialized program In Indiana, 7 per cent of 
the hatcheries that sold hatching eggs and market eggs reported those 
items the most profitable side line m their business Some reported 
that other operations such as broiler and turkey production were quite 
profitable 
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by this siirve) A breakdown of the total numbers of flock replace 
ment chicks and broiler chicks sold each month in the United States 
IS shown in Table 12-2 

POINTS TO STRESS IN SELLING CHICKS 

The theory of present da> ad\ ertismg and the sellmg approach are 
well expressed in this \ erse from a famous ad% ertismg specialist 

Tell me qmck and tell me true 
Less— *liow this product came to be , 

More— what it will do for mel 

Although it IS desirable to give some background of the busmess, 
where it is located, how long established, and the personnel, the fact 
remains that the customer is pnminly interested in the results he can 
expect from the product he bu>s Therefore, in talkmg to the pros 
pect, person to person or through adierbsmg it is well to stress the 
word Tou,” for example Get More Eggs from Layers Raised 
from Our Chicks,’ or “You Can Make More Profit ” 

To determme the appeal that will best sell ducks it is desirable to 
survey die market for chicks and determine the kmd of chicks that the 
customer wants as well as the kmd that will make him the most profit 
under typical conditions of management m a given area The appeal 
to the commercial egg producer or broiler raiser would be somewhat 
different than the appeal to a farm flock poultry raiser The commer 
cial producer is mterested only in substantiated facts, which will show 
him how he can make more money from a certain stram of chicks 
The farm flock poultryman desires both egg and meat production from 
his flock and is ordmani) not as critical a buyer as the commercnl 
producer 

The Successful Farmmg survey of farm families covenng chiefly the 
IVest North Central states, made m May 1952 showed that 68 per cent 
of the farms kept hens and 32 per cent did not keep hens On the 
familj farms with hens the average number of hens per flock was 132 
hens The size of flock m the Midwest as shown by this sun ey was 


Size of Flock 

Per Cent 
of Families 
ViiUi Hens 

Less than 50 

24 

so to 140 

39 

150 to 299 

2C 

SOO and more 

11 
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Table 12-1 Months in which ehtehs are purchased on midwestern farms 


Per Cent 
of Families 

Month Buying 


January 1 

February 5 

March 25 

April 38 

May 23 

June 

July 1 

August 1 

September * 

October * 

November 1 

December 1 


•Less than 1 per ceot Percentages based on 579 replies to the question, 
“Durmg •what months do you usually buy bab> chicks* Svccessful Famine 
(1952) 


Tdbls 12-2 Total number of baby ehteke hatched 'per memih, 1952 * 



Total 

Total 

Total 


Replacement 

Broiler 

Clucks 


Chicks 

Chicks 

Hatched 

^lonth 

(thousands) 

(thousands) 

(thousands) 

January 

36,518 

85,338 

121,856 

February 

96,JX5 

94,275 

190,390 

March 

194 2CC 

98,202 

292,528 

April 

203,803 

85,986 

289,849 

Jilay 

133,470 

82 522 

215,998 

June 

37,585 

79,019 

116,604 

July 

13,204 

71,703 

84,967 

bcei^ca\ 

Vi vr4 

85,744 

78,371 

September 

15,827 

64,614 

79,941 

October 

13,896 

72,540 

86,442 

No> ember 

10,345 

77,493 

87,838 

December 

10,409 

84,213 

94,682 

Totals 

777,691 

961 ,775 

1,739,400 


* Year-round characteristics of the poultry industry as evidenced by num 
ber of baby chicks hatched per month 19a2 Total chicks hatched are from the 
Bureau of Agricultural Economics The division between broiler chicks and 
flock replacement chicks are "Wall Publishing Co estimates based on govern 
meat figures Courtesy lilatt Publishing Co , Mount Moms, Blinots 
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4 Which kind of chicks would you prefer to buy of the following? 

Ans 1 Pullonim Tested 25% 

2 Bloodtested to zero reaction 23% 

3 PuUonim Safe 19% 

4 Pullomm Passed 13% 

5 Pullorum Clean 12% 

6 Pullonim Controlled 8% 

5 Which kmd of chicks do you prefer to buy of the following? 

Ans 1 Bred To Lay chicks 44 % 

2 200-300 egg bloodline chicks 29Z 

3 ROP Sued 19% 

4 Egg Lajing Contest bloodlines 4 % 

5 Pedigree Sued 4% 

From the results it is esident Uiat midwestem farmers want chicks 
that \vill live and the kmd that are Bred To Lay These points should 
be stressed in appealing to this type of customer As pointed out 
earlier, the breeding and flock improvement back of the chicks should 
support the advertising and sales claims made 
It should be kept m mmd that terms which are clear and mean 
something to the hatcheryman ma> have httle meaning to the a\ erage 
poultry raiser ivho raises chickens only as a side line Therefore, the 
customer should be told of the quality of the chicks he will buy in 
terms that mean somethmg to him Examples of this pomt are shoivn 
in the replies to questions 4 and 5 above ROP Sired breeding Pedi 
gree Sued, and Egg Lajnng Contest bloodlines, all should produce 
chicks that are Bred To Lay, yet most farm people apparently chose 
the term ‘ Bred To Lay ” because it stated simpIy'^ and understandably 
the thing in which they were most interested 

Occasionally, a term gams acceptance in the trade which actually 
has no meaning yet is accepted by the customer as a true descriphon 
of quality As an example of this, a survey made by a hatcherv or 
ganizahon in 1948 showed a leading preference for “AAA grade chicks 
as follows 

Ques Winch grade of chicks would you prefer to buy? 

Ans AAA grade 53% 

ROP Sued 18% 

US Approied 11% 

US Certifled 10% 

Pedigree Sued 8% 
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These percentages are based on 519 farm famJies replying to the 
survey These faimhes represent a cross sechon of subscnbers with 
an estimated 110^0,000 hens 

A similar survey conducted by a St Louis firm in 1952, covering 
much of the West North Central area as well as a cross section of 
southern stales show s the following distnbution in flock size 

Number of l*er Cent 

leavers m Flock of folal 

Under 100 47 

100-300 So 

300-1000 14 

Over 1000 4 

Several studies have been made in an attempt to find the appeals 
that interest the typical buyer of baby chicks Most of these studies 
have been made in the Middle West and reflect the desires of farm 
flock poultry raisers more than of commercial producers 
A survej of farm poultry raisers made by Chick Exchange, a weeUv 
service bulletin for hatcheries reported the following questions and 
repbes 

1 ^Vhlch kind of chicks do you prefer to buy? 

Ans Purebred 721 
Crossbred 182 
Hybnd 10% 

2 Which would you rather have chickens that lay belter, or chickens 
of better meat type^ 

Ans Chickens that lay better 75% 

Chickens of belter meat type 25% 

3 NVljen you read hatchery’ advertising what determines your seJec 
hon of the hatchery you write to for hterature’ 

Ans 1 Chick livabdity records 22% 

2 Egg records of hens 16% 

3 Bloodtestzsg 14% 

4 Testimonials from satisfied customers 13% 

5 Winnings at egg laying contests 10% 

6 Profit records of hens 10% 

7 Nahonal Poultry Improvement Plan supervTSion 10% 

S Special discount offer 4% 

9 Other reasons 3% 

10 Low prices quoted 2% 
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words, it IS better to address *3o\holder> Rural Route ^3’ than to 
address simply “Boxholder, Rural Route” without giving the route 
number Mail earners get a great deal of this type of maihng, in fact 
so much that it sometimes becomes burdensome The more complete 
the address, tlie more lilely will the mailmg get complete distnbution 
One hatchery has reported the development of an effective mailing 
list through use of bodiolder mailmgs This hatchery selects towns 
on the map where dehvery of chichs can be made and then makes 
test maihngs to one route of each towm selected If returns are good 
for one route, this hatchery then makes mailings to the other routes of 
the town that gave good returns 

The Postal Guide pnnted by the United States Government Printing 
OlEce gives a complete list of the number of rural route boxholders 
for all United States post offices A detailed hst of the number of box 
holders on each route can be supphed by the postmaster 

Doorto-Door SeUmg 

One of the best means of selling local chicks is by direct door to door 
selling in the country The imbal cost of travel and time spent in visit 
ing and sellmg may seem high, but sales of this type usually result 
in reorders year after year It is almost impossible for any type of 
maihng piece to do as effective a job of selhng as can be done through 
personal visits with the customer 

The salesman for the hatchery can dnve through the country, calling 
on prospective customers, getting their name and address, the breed of 
chickens they raise, and their bousing capacity From this information, 
&eliatchery can build up a card file index of old customers and new 
customer prospects This card file should be complete wafli essential 
data concerning the customer and should be referred to by the sales 
man before he calls on the customer or prospect 

Some salesmen who sell chicks have made it a practice to call on 
farms that have brooder houses on the farm premises A farmer wath 
an empty brooder house is usually a good prospect for baby chicks in 
the spnng months 

Almost every farm conunumty has a “leader,” a person who is suc- 
cessful and to whom the others in die community look for adwee, 
guidance, and ideas of how they too can be more prosperous Tlie 
sale of chicks to a leader m the commumty can be a means of opening 
up many new opportumties for sales to others who are m the habit of 
following the leader 
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In this study, the term “AAA." ^^h.ch has httle or no meaning was 
preferred apparently because hatchery advertising , 

convinced the unobservant buyer of chicU that ^ch " 

In selling, the hatchery should attempt to tell ^prospect the rinnp 
he wants to Immv regarding the chicU offered These ““V y 

sanly be the things that the hatcheryman thinhs the customer 
know The progressive hatcheryman is alert to note changes i 
buying preferences, and quick to make the necessary changes in nis 
production and sales program to beep up with the changing ime 


SELLING CHICKS LOCALLY 

The sale of chicks should logically begin at home Local sales can 
be most profitable because the> usually requu-e less selling and e i 
ery cost Newspaper advertising, radio advertismg, and loca 
holder mailmgs are helpful m convincing the local bu>er t a 
chicks he buys at home are better than those he sends a%%ay for 

Local Newspaper and Radio Advertising 

In making up advertising for local newspapers or radio, it , 
be kept in mmd that the local public is usually well acquainted w 
the local hatcheryman, his place of business, and reputation for ® 
deahng Since die local hatcheryman is well known, the mere a 
that he has an ad is not going to create extra confidence 
To get action and reader interest, the local ad should be ^ 

each week if possible, and can feature special offers on merchan is 
such as feed equipment, and remedies Special offers on baby ^ ^ 
are not particularly desirable locally, as local people soon learn 
specials may be offered and wail, instead of ordering their chic 
advance 

If it IS not possible to change the ad each week, it may be possi 
to work up three to six different sets of copy and alternate them, s 
that the same ad does not appear in two consecutive \%eeks Give new 
and different reasons each week why your chicks are better 


Boxholder Mailmgs 

Boxholder mailings can be an effective means of getting the 
territory informed of special events or special offerings that the ha 
ery may have ^ 

^Vhen boxholder mailmgs are used, they should always be sent 
die boxholder number on the address to get best distnbution In o 
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of current interest such as the various hohday seasons can be worked 
out to continue to attract interest 

Truck lettering can also be used effectively to create interest and 
sell the public on the quality of chicks produced by the hatchery One 



Fic 12-2 Display booths such as dus tell the story of hatchery quahty and ser% e 
IS a means of contacting customers at special events such as Fairs and conven 
tions (Courtesy Oah Crest Poultry Farms, Jacksonville, Flonda ) 


hatchery used the slogan Another Load of Those Good— Hatchery 
Chicks’ on the back door of the truck Cars following the truck along 
the highwa) would be impressed with the volume of truck busmess 
being done, and car owners or their friends might thus be influenced 
to buy 


Other Sales Ideas 

Working with 4 H Clubs and Future Farmers of Amenca groups is 
a means of interesting young people in poultry raising These young 
people are the future customers of our hatcheries The results of such 
a pro)ect are shown in Fig 12-1 The chicks for this project were 
supplied by the hatchery Th^ were raised to broiler size and then 
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The hatchery may wish to employ more than one salesman. Often, 
salesmen who sell other merchandise are available to sell chicks. Such 
salesmen may be interested in selling chicks door-to-door on a part- 
time basis. These salesmen usually work on a commission basis, the 
commission varying depending on the grade and sex of the chicks sold. 
Commissions on pullet chicks would be sli^tly higher than for straight 
run chicks, as the dollar sale value is greater. 



Fig 12-1. This group of Kennett, PennsyJvaiua, FFA members is shown with 
their winning enlnes m the 1951 Farm Show. (Courtesy Logan's Hatchery, 
Kennetl Square, Pennsylvania ) 


Contests, with prizes, stimulate interest among salesmen and spur 
them on to greater sales efforts 

Roadside Signs, Window Displays, Trucks 

As with any advertising, it pays over a period of time to keep the 
name of the firm constantly before the public. Some hatcheries use 
roadside signs wth the hatchery name, street address, and telephone 
number, Nvith perhaps a brief slogan which identifies the hatchery and 
its product. 

Window displays can be used to attract attention and favorable com- 
ment. At Easter time, some hatcheries display colored baby chicks 
and ducklings. One very attractive display featured colored ducklings 
and a pool of ^vater for them to swim lO. Ideas featuring some item 
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Pnce copy to be used in inaga2anes issued monthly is difficult to 
work up, as copy must be submitted to the publisher several weeks in 
advance Conditions may change quickly, egg pnces may advance or 
fall, and pnces will then be out of hue with competihon or too low to 
be profitable 

Some areas have weekly farm newspapers m which considerable 
pnce copy appears Pnce ads m weekly farm newspapers bring good 
returns, especially late in the season if pnces quoted are lower than 
average If prices are higher than average, there ^Vlll be practically 
no returns 

An ad stressmg quality alone, with no pnces quoted, \vill brmg very 
few inquiries in a pubbcation where most hatcbenes use pnce copy 
If quality copy is used m such papers, it should run early m Januar) 
and February to attract the better buyers who get their chicks early 
For a permanent type of business, it js best to stress quality in ad 
vertising and to attempt to get inquines from persons interested in 
getting quahty chicks There are many ways of gettmg inquines, 
through offers of premiums and other devices, but such inquiries mav 
prove to be a hability if the person mquinng is not interested m bab> 
chicks but ^v^tes only for the purpose of gettmg the premium offered 
for the inquiry Mailmgs made to such inquiries waste money because 
they expend time, mailing material, and postage No amount of sales 
promotion \vill sell a person who is not eqmpped for or not interested 
in raismg chickens 

Selling Chicks by Mail 

There have been more baby chicks sold by mad in a smgle > ear than 
any other item of merchandise This is an amazing record when we 
consider the multitude of items that are sold by mail 

Names and addresses of people interested in bu> ing chicks are oh 
tamed from advertisements in farm and poultry magazines It is also 
possible to rent lists of names of persons engaged in various tjpes of 
agricultural occupations Mailings may be made to these rented lists 
in an attempt to sell them baby chicks However, the best prospect 
IS the one who has written in, asking for mformabon about your chicks 
No other hatchery or firm can obtain as high a rate of return from 
maiUng to your own inquiry hst as you can 
The usual procedure in answering inquines is to mad the inquir) a 
catalog or circular with pnce list and a letter which thinks the person 
for their inquiry and may call their attention to information contained 
in the catalog or circular that may be of particular mterest 
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dressed out and ethibited m meat classes Competibon among >oung 
people s groups serves to stimulate interest 

Another hatcliery has worked wth 4 H Club groups for several 
years trainmg them m poultry and egg judging Interest created 
through an appreciahon of the finer points of judgmg poultry may be 
earned over into adult life 

In some areas, hatchenes have found it helpful to work wth rep 
resentatives of go% emment lending agencies such as the Farm Home 
Admmistration Such agencies, as well as banks have their repre 
sentati\es m the field and are interested m stimulatmg agncultural 
development through loans The hatcheryman can often be of service 
m advismg on housing requuements etc , and through this service may 
obtam some sales 

Local fairs may give an opportunity for displays for the hatchery 
Such a display is illustrated m Fig 12-2 A registration for prizes \viU 
bring more Msitors m for such displays Howeier, the names if used 
for maihng should be screened carefully, as many of the names ob 
tamed through such registrahon uol) be of httle lalue for mailings 
Many %viU register who are not interested m chickens 

MAIL ORDER SALES 

The theory and practice of mail order sales may stress the same 
points of quahty as used m local seUing but the approach is somewhat 
different In mail order, y ou must create confidence m y our hatchery 
and your product among people who ^vlll probably never see you or 
your hatchery Seeing your ad tune after time \vill convince them 
that you are rehable and are m business to stay Therefore, it is often 
practical to use the same copy in your ads year after > ear if it is doing 
a good ;ob of getting inquiries and business 

Mail Order Ad\erlismg 

Most mail order ad\ertising is designed to get mquines from persons 
who are mterested m buying baby chicks 

The actual seUing of the chicks takes place m the aiis\^ er to the m 
quuy and m the follow up mailings 

Some hatchenes use pnee copy entirely in their publication ad\er 
Using The expenence of most hatchenes which have used pnee copy 
alone in adverUsmg is that pnees quoted must be relatively low to 
bnng m any appreciable amount of business 



Table 12 3 Systevi of reply andfoUoto up to tnqtttrtes received in December 1948 
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Some hatcheries practice a definite pohcj of foUowang up on m 
quines, and others mail to the inquiry list only when they feel they 
need orders for chicVs It is usual!) not desirable to mail more often 
than at 4-^\eelv mtervals With increased mailing costs, it would seem 
more practical to mail less often but to plan the maihngs belter so as 
to get the largest possible returns 
A study (Table 12-3) made of one group of mail order hatchenes, 
and their method and system of replying to mquines, showed that, of 
11 hatchenes, 8 sent a catalog in reply to mquines Three other 
hatchenes sent a catalog only in reply to the mquiry but did not 
follow up Nvith any additional maihngs later m the season One 
hatchery made 4 mailings at intervals of 2 to 8 weeks, 4 hatchenes 
made 3 follow up maihngs at intervals of 5 to 8 weeks, and 1 hatchery 
made only 2 follow up mailings 

In a survey made by Hatchery and Feed (1930), it was found that 
4 out of ev ery 10 hatcherymen use a catalog to promote their business, 
while 7 out of 10 use circulars, broadsides, folders, or other maihng 
pieces as a means of stunulatmg sales 
This survey showed that January was the most favored month for 
catalog mailings, with 50 per cent of those using catalogs reporting 
dial they mad ui January February was the second most favored 
month, w^th 25 per cent of catalog users mailmg then Seventeen per 
cent were maded m December 
Hatchery and Feed comments 

It would seem that many hatcheiymen are somewhat las in following 
through on their catalog mailings for 28 per cent, or more than one fourth 
of those who use catalogs, report they have no ^ollo^v up mailings How 
ever, 14 per cent do use 1 follow up, 8 per cent use “1 or 2,* 14 per cent 
use 2, 3 per cent use “2 or 3," 8 per cent use 3, 11 per cent use “3 or 4 ” 
3 per cent use 4 or 5, 6 per cent use 10 or 11, and another 6 per cent use 
12 follow ups 

Although the Hatchery and Feed survey did not so state, it is prob 
able that those using 12 follow ups sent approximately 4 each year and 
kept an inquiry name on the mailing list for 3 years before removing it 

The older an inquiry name becomes before ordering, the less chance 
there is of sellmg that inquiry Most hatchenes keep inquiry names 
for 3 years If, at the end of 3 years, they have been unable to sell 
the inquirer through mailings, they remove the name from the mad 
mg list 

All mailing lists should be kept up-to-date The hatchery should 
guarantee return postage on any mad which is undehverable, and 
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sponsor a news broadcast or market report service as a means of reach- 
ing a large listener audience with the hatchery sales message. 

Selling Chicks l\TiolesaIe 

Many hatcheries and dealers buying quantities of chicks buy them 
at wholesale prices and sell them to their customers at a price that nets 
them a profit. Some hatcheries are definitely opposed to selling chicks 
at wholesale prices, as they feel diat the margin of profit in selling 
baby chicks is loo narrow to permit such sales. 

Some hatcheries get a few orders during the off-season, and prefer 
to buy the chicks from some other hatcherj’ rather than to try to hatch 
them. Other hatcheries may have an occasional order for a breed that 
they do not hatch, and then it may be advisable to get them from 
some hatchery selling chicks at wholesale prices. It is this t>’pe of 
hatchery which is interested in getting chicks at wholesale. 

Dealers and stations which buy and sell poultry and eggs, or handle 
poultT)' feed, frequently find it profitable to sell baby chicks. They 
get the immediate profit from the sale of baby chicks and also have an 
opportunity to sell feed to the customer over a period of time. 

PLANNING THE ADVERTISING PROGRAM 

Some hatcheries have built a good business without a single line of 
advertising. These hatcheries have developed their business gradually 
over a period of years and have produced an axceptionaliy fine quality 
chick, which has resulted in a high per cent of repeat sales from sat- 
isfied customers. 

To build a volume of business within a relatively short time, an ad- 
vertising program is almost essential. To acquaint the buying public 
with your chicks, and why they are better than chicks from other 
hatcheries, an advertising program can be most helpful and result in 
increased business for the money spent. 

The Advertising Agency 

The senices of an advertising agenc>' should be enhsted if the ad- 
vertising campaign is to be at all extensive. The agencj' can supply 
help on copy and art work, which will give the advertising the life and 
appeal it should have in order to bring in the higliest inquiry return 
from quality buyers. 

When advertising is placed with a publication through an agenc>’, 
the rate paid to the pubh'cation is the same as if the advertising was 
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these names should be removed from the list The foUowmg mprmt 
on the maihng piece will assure return if it cannot be dehvered 

Postmaster If undeliverable for any reason notify sender statmg reason 
on Form 3547, postage for which is guaranteed 

It IS often desirable to do a certam amount of testmg of different 
maihng pieces, and different pncmg systems, such as prices with dis 
counts and wthout discounts, to determme which method of maihng 
will pay best . 

The hatchery season for mad order chicks is relatively short, ana 
insufficient time is afforded for adequately testmg different maihng 
pieces It is advisable, therefore, to make test maibngs m advance o 
the mam season to give adequate bme for analyzmg returns 

Test mailings should cover the same area and be made at the same 
time and under the same conditions to give the proper basis for com 
panson of returns To do this all the envelopes should be addressed, 
and then sorted one by one, into 2, 3, or as many groups as there are 
to be tests In this way, if the maihng list is filed alphabetically and 
geographically, it is possible to send tbree different test pieces to 
Uiree different persons m the same town Each group of envelopes is 
stuffed ^vlth a different test mailmg 
Mailings should stn\e to stimulate action by offermg a discount for 
orders mailed withm a certam number of days or by a certain date 
Premiums can be offered in place of discounts on the same basis to 
get orders m If the mailing does not contam some good reason for 
ordering, it will likely be laid aside and forgotten 

Selling Clucks by Radio 

Radio can be used effectively to sell chicks either directly or b> a 
quality approach to get customers into the hatchery dunng the spnng 
bujing season 

If radio IS used to sell chicks direct to the customer, a special offer 
must be made to get maTimum returns Only a single offer can be 
made effccli\el> on radio and the offer must be repealed m the cop) 
so that the listener wall understand it if his attention is aroused and 
lit has not heard the offer the first time Repetition of sales points and 
particularly of prices is v eiy important m selling b> radio 

A stud> should be made of the lime when the most farm people wnll 
l)C listening Sunejs in the Middle West have showm that during the 
winter and carlv spring months the majonlv of farmers listen from 
Gam to 7 a m and from 12 to 1 noon Tlie Intchcr) maj wash to 
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Others feel that it is more economical to limit the advertising budget 
in poor years when inquiries are hard to get, and they spend more in 
good years when mquiries are easier to get 
Results from advertising are based on the cost per inquiry obtamed, 
which IS calculated by dividing the total cost of an ad by the total 
number of mquiries Some halchenes project this further and deter- 
mine the total dollar \ olume of sales from a particular ad This method 
may not give a good long range picture, however, as one particularly 
large order could affect the results 
Advertisers with > ears of expenence and a backlog of good paying 
ads Will do considerable testing of new ads before using them exten- 
sively For example, if they have a new ad to try out, they wnll not tr>' 
it in a new publication, on which they have no basis for comparison 
Thej will try it in an old pubhcation first If it does well, the> may 
use it more extensively Likewise, if they are try mg out a new pubU 
cation, tliey will use an ad that has been tried and tested previously 
and found to give uniformly high returns 
The advertismg agency has years of expenence m solving such prob 
lems, and their help and advice should be sought 
A final point in planmng the buying of advertising space is the check 
on the Circulation coverage of the publications to be used 
For example, if the hatchery is located m the Midwest, and the maga 
zine has a large eastern and Paafic coast circulabon, it would be wast- 
ing money to advertise in the national edition The hatchery would 
be pay’ing for circulation that it could not reach w^th slupments of 
chicks, even if it were able to sell them Many papers dmde their 
circulabon coverage into areas such as eastern^ central and west, and 
southern edibons Special rates are quoted for ads run only m these 
special edibons It is wise to select a pubhcation or an edition that 
has maximum circulation in the area in which the Iiatchery can most 
readily ship chicks 

THE HATCHER! CATALOG AND MAILING PIECES 

In doing mail order business, it should be kept m imod that the 
hatchery catalog and the v anous mailing pieces are the only' contact 
the hatchery has wath the prospecbv e customer 
Therefore, the first thing that any mnihng should do is to attract 
attention, arouse interest, and make Ae prospect want to read every 
word Catalog covers that atbact attenbon are showu in Fig 12-3 
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placed directly by the hatchery with the publication The agency wll 
bill the hatchery at the regular line rates plus a charge for any extra 
art work or engravings necessary m the preparation of the ad 
The advertising agency selected by the hatchery should have some 
experience in placing agricultural advertising and, preferably, poultry 
and hatchery advertising This is important, as an agency which is 
not familiar with the agricultural and poultry field will not be able to 
advise on the publications that gne the best inquiry returns, and nmH 
not be able to assist with copy which has the necessary ring of sincerity 
essential for best results 

Space Buymg 

In ordering advertising space, the magazines or papers selected are 
important Advertising m strictly poultry magazines may not bring 
as low an inquiry cost as advertising placed in national farm publica 
tions, but the per cent of closures, or people who finally buy, may be 
greater for inquiries from readers of poultry magazines, because they 
are definitely poultry inquiries 

Publications \vith a heavy rural route circulation among farm readers 
are the best source of low cost inquiries 
Advertising is figured on the basis of number of lines There ore 14 
lines to the inch 1 column wide An ad 1 column wide and 3 inches 
high would figure at 42 lines 

It IS nece«sary to study the ads m each individual publication to 
select the size of ad that will assure good display position Some pub 
lications ha\e a predominance of display type ads, some are predomi 
nantly display classified, and some carry considerable lineage of strictly 
classified ads There is usually good reason ivhy most advertisers in 
a gi\ en pubhcation have selected a certam type of ad They have 
iound thror^gh trial and error Jlhat this ad pays hs-st 

m this particular magazine 

It IS always a problem to determine just how much money should be 
spent on an advertising campaign The advertising agency can give 
helpful advice on this matter A study of the advertising budget of 
several leadmg advertisers would indicate that an annual budget of 1 
to 2 000 dollars per 50 000 egg capacity might be effectively spent to 
give reasonably low cost returns 

Some advertisers spend more money for advertising in a poor year, 
on the dieory that increased advertising vvill bring more busmess 
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or customers, or choice and pnze winning birds or pens owned by 
the hatchery The prospect is interested in facts and figures that show 
why the hatchery's clucks will do a better job for him 
Testimonials from satisfied customers are always interestmg to the 
reader Either an exccpbonally good testimonial, illustrated with a 
photo of the customer and his birds, or a great many short testimonials 
can be used effechvel) Testimonials are one of the oldest and still 
one of the best means of convincmg the prospect of the kind of results 
he can expect 

Hatchery Mailing Pieces 

Broadsides, circulars folders, price lists, and letters make effective 
maihng pieces In planning prmted material, the hatchery should get 
the advice of the printer on sizes diat wiD cut out most economically, 
and save money in preparabon 

Art work gives attractiveness to any mailing piece and gives emphasis 
to the mam selhng pomts m any adverbsing The advertising agency 
or the prmter may have an arbst who can help in making attracbve 
layouts from the rough sketdies supphed by the hatcheryman 
Colors arouse interest, attract attenbon and if properly used may 
actually stimulate achon according to color engineers who have stud 
led the problem A red color is the best for sbrrmg the prospect to 
acfaon A combmabon of red with yellow or other colors gives an at 
tracbve 3 color combmabon for printing broadsides and circulars 
Copy should be witten so that each sentence taken individually 
means something to the reader The reader should not be required to 
read tiuough a maze of material to find the meaning of some sbay 
statement in the copy In any copy, the lead off statement should tell 
the prospect something in a few words that he can understand, and 
somethmg that is going to arouse his interest For instance, state at 
the begmnmg of j our mailing letter. Order our chicks in 10 days and 
get $1 00 per 100 discount for orders booked now for delivery any hme 
before Apnl 1st Don t start off with a vague statement such as, We 
3re wnbng to advise that we will again be hatching baby chicks this 
year 

Any special offer should be at the start of the letter and not buned 
deep in the copy where it is difficult for die reader to find Make the 
lead off statement tell the customer wh> he should act now , and you 
have taken a big step toward arousmg the prospect’s interest so ^at 
he Will read the remainder of the letter 
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Fio 12-3 These catalog coven attract attention the Erst step m selhng 
the prospect for mail order chtcVs (Courtesy Stewart Simmons Co , Waterloo, 
low'd ) 


The Hatchery Catalog 

The hatchery catalog descnbes the hatchery’s operations and offer- 
ings of chicks in detail The catalog design and art work should, as 
far as possible, reflect the personabty of the hatcherj-man, his family, 
and his employees To achieve this end, it is often desirable that the 
hatcheryman write as much of his own copy as practical Even though 
his own copy may not give the most mteresUng presentation, it vvill 
m great degree reflect his personality and give his catalog and mailing 
pieces a personal touch that no one eke can give 

One hatcheryman, commenting on this in Hatchery and Feed 
(1950), writes, 

In preparing our catalogs and broadsides, we get some help from an adver 
Using agency on the art work and layout, but I write my own copy and 
supply my onn photographs It seems to me that selhng chicks is a good 
deal hke selling hfe insurance and is the type of selhng in which personah 
bes are much more important than is true in selhng some other types of 
merchandise By wntmg my own copy, I think we get into it more direct 
and personal appeal than is true if we let someone else wnte it 

One of the easiest ways to tell the hatchery story effectively and 
ivith few words is to use good pictures Good pictures can show ttie 
hatchery, the oivner and family, choice flocks owned by the hatchery 
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The efficient organization of work in the hatchery can do much to 
make the work easier, more enjo>able, and more profitable 

Labor is the second greatest item of expense in the hatcher} , second 
only to egg cost, and if tlie hatchery is to get the maximum efficiency 
from labor it must manage efficiently, use good equipment that does 
not require constant attention, and arrange the hatchery efficiently to 
cut down on unnecessar} steps in the handling of a job 

HATCHERY PERSONNEL 

The kind of help a hatcheiy hires can be \ery instrumental m the 
success or failure of the hatcher}' Good help is an asset to an} 
business, particular!} so in the Intcheiy, and poor help is just tlie 
opposite Hatcher} labor requires a certain versatilit} on the part of 
the worker, a willingness to leam, and the abilit} to see tilings that 
need 

Most hatchery emplo}ee5 at some time or other are required to deal 
'vith the public If the) are eager to seiae, pleasant in their approach 
to the customer, they can be aer} helpful in gaming new busmess and 
Winning new fnends 

Many hatcher} workers prove unsatisfactory chiefly because tliej 
do not understand what the} are supposed to do Frequcntl}, tliey 
are asked to go to work told to do a job, but given little inkling of how 
that job IS best performed One of the most successful means of e\ 
plaining a job is to use a form outline, giving the cluef points for a 
particular job and the best vva}S to accomplish it Such an outline, 

•f gone over verballv with the worker, explaining each point, and then 
giving the worker a cop> to read and think about later, after he has 
been on the job awhile, will do much to improve labor cfficicncv 
215 
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It IS not advisable to include loo many pieces in a mailing The 
usual type of mailing may include (1) a letter, (2) a price list, (3) a 
descriptive circular, and (4) a return envelope Special offers or late 
marbet news that would influence the buyer's planning may also be 
included The weight of the mailing should be checl.ed before final 
preparation as it may be too heavy to be mailed at the minimum rate 
Good mailmg practice involves planning the preparation of the mail- 
ing material well m advance of the season, mailing according to plan, 
and using inducements for prompt action that arouse the reader s atten 
tion Mailing pieces are not usually kept around the av erage house 
hold, and unless there is some reason for the prospect to act that is, 
to order, within a short time the mailing piece ma> be soon lost or 
thrown away 

Federal Trade Commission Rules 

Tlie Federal Trade Commission promulgated Trade Practice Rules 
for the Baby Chick Industry in 1938 These rules were revised and 
brought up to date in 1948 'The rules are directed to “the maintenance 
of free and fair competition m the industry and the elimination and 
prevention of unfau methods of competition deceptive practices and 
trade abuses To this end various unfair and deceptive trade practices 
are defined 

The purpose of the fair trade practice rules and the mam point 
stressed throughout the 21 pages that make up this book are given in 
Rule 1, Misrepresentation of products which reads, it is an unfair 
trade practice to make or publish or cause to be made or published 
directly or mdirectly any statement or representation which is false 
misleading or deceptive in any respect” The hatcheryman who will 
be engaged in any considerable amount of advertising should become 
familiar with these baby chick industry rules 
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Organization of Work 
in tlie Hatclieiy 


The efficient organization of work in the liatchery can do much to 
make the work easier, more enjoyable, and more profitable. 

Labor is the second greatest item of expense in the hatcher)', second 
only to egg cost, and if the hatchery is to get the maximum efficiency 
rom labor it must manage efficiently, use good equipment that does 
not require constant attention, and arrange the hatcher)’ efficiently to 
cut down on unnecessar)’ steps in the handling of a job. 

HATCHERY PERSONNEL 

The kind of help a hatcher)’ hires can be very instrumental in tlie 
success or failure of the hatcher)'. Good help is an asset to any 
business, particularly so in the hatcher)', and poor help is just the 
opposite. Hatcher)' labor requires a certain versatility on the part of 
the worker, a \villingness to leam, and the abilit)- to see tilings that 
need doing. 

Most hatchery employees at some time or otlier are required to deal 
'vith the public. If they are eager to seiv-e, pleasant in their approach 
to the customer, tliey can be ver>' helpful in gaining new business and 
'N’inning new friends. 

Many hatcher}' workers prove unsatisfactory chiefly because they 
ao not understand what they are supposed to do. Frequently, tliey 
Me asked to go to work, told to do a job, but given little inkling of how 
that job is best performed. One of the most successful means of e-v- 
plaiffing a job is to use a form outline, giring the chief points for a 
particular job and the best w.ays to accomplish it. Such an outline 
■f gone over verbally with the worker, c.\plaining each point, and then 
K'ving the worker a copy to read and think about later, after he has 
Irccn on the job awhile, will do iiuicli to improve labor cfficiencv 
215 
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Good help is not alwajs the cheapest, and the highest priced help 
IS not ah\a>s best Hire the person \\\\o in >our opinion will work 
hard, appears intelligent, and then instruct that person in his or her 
job Pay that person a fair wage so tint he will ha\c a real interest 
m his work and wall stay walh >ou, and you should base efficient labor 
if managed right 

RECEIVING EGGS 

Eggs arc brought into the hatcher) b) flock owners who deliver 
direct, by trucks that pick up eggs at the farm in some localities, or by 
trucks tliat pick up eggs at egg stations in nearby towns Some hatch 
enes have aU their eggs shipped in by rail or by truck and do not 
attempt to maintain flocks of Iheir own 

Regardless of the manner m which eggs arc brought into the hatch 
ery, they must be accounted for, paid for, and grouped by breed and 
grade, ready to be trayed for the incubators 

Egg Delivery Record 

Each flock owner should be supplied wrth some type of egg ticket 
which they should be required to put in the case when eggs arc debv 
ered This ticket should show the name and address of Uie flock 
owner, the breed and grade, and the number of dozens of eggs in the 
dehvery Figure 13-1 shows a rather complete type of ticket which 
is available to hatchery members of the American Poultry and Hatch 
ery Federation at its executive offices in Kansas City, Missouri It 
will be noted that this ticket gives mstnictions to flock owners regard 
mg the care of hatching eggs as well as the more pertinent information 
of flock owners name and breed delivered A good feature of this 
ticket IS the item marked “No Eggs Rejected ” Flock owners for 
most hatcheries are required to brmg only good hatchmg eggs, which 
will meet the necessary requirements of egg size, shape, and cleanli 
ness Those who hnng more than a set maximum of cull eggs have 
those culls charged back to them and receive only market price for 
eggs that cannot be used, it may, however, he desirable to return the 
cull eggs to the flock owner This is helpful m that the flock owner 
can see what kmd of eggs should not be brought to the hatchery 
yVhat IS considered “too many” cull eggs in a dehvery to the hatch 
ery? That is largely a matter of opuuon Some hatcherymen feel that 
there should be absolutely no culls m any dehvery This may be too 
strict masmuch as there is some difference of opmion of \%hat makes 
a cull hatching egg and it is also very easy to overlook some defects 



HATCHING EGG DELIVERY RECORD 


Flock Owner's Nome 


Insiruclions to Flock 
Owners 

Concerning Hofching 
Eggs 

Great care must be given 
'o ®gg« that ore to be 
botched Handle cozelullr — 
oo not bump or jor them 
They must not dull They 
not lie In the eun 
They ihould be gathered 
if* ° otlener m 

weather), and kept in 
not too dry place 
«Jer on egg IS S doys 
®Ia It declines ropidly in 

hotchobility. 

Sort out all odd sboped. 
«brty, small, irregular, 
checked and rough eggs 
r®P eggs gently to make 
*^e they ere not crocked 
Do not wash eggs We do 
not Want cracked small or 
Irregular shaped eggs, 
neither can we use dirty 
®gg*. 

Pack eggs in case with 
smoU end down — be sure 
and fill every pocket end 
“Very layer In the case ond 
turn egg case daily 
Hatching eggs must oe 
delivered at least once eoch 
week 


DUPLICATE: Hatchery Record 


No Eggs 
Purcbosod 


DOZENS PART DOZ 


Eggs Troyed 


Chicks Hotched 


term 372 . Pnniedm USA 


nu Hatching egg dehveiy ticket This bckel wath name, address, and 

should be filled in by the flock owner and cnclos^ in 
an 1 €^ch egg delnerj Duplicate hdect is used for p;t>Tncnt bj office, 

remaining infomialion, ‘ No Eggs Rejected,” etc, IS filled in by the Iiatcher>. 
(Courtes> American Poultry and Hatchery Federation ) 
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such as slight checks or crad^, ndges, or rough shells Some hitch 
enes feel that the number of cull eggs should not exceed 5 per cent, 
or not over 18 cull eggs per 30 dozen cases Any cull eggs over this 
numhex axe chaxged back to the flock oxvner, allowing only market 
price for the eggs or hatching egg price less the premium paid if the 
base price is different than the market price 


GREAT PLAINS HATCHERIES 

Date 

Nam e . - - - . ■■ . ■ 

Breed Grade. 

No D02 

'RT?,TVT'P'.M‘Rli',P • ‘SR* deU?ered Thle ticket 

XvCjiVlJl<iVl.Ijll/Xv. must be In ceae »heo you dellrer eggs 

~ FLOCK OWNER NOT TO USE SPACE BELOW 

CULL EGGS LISTED BELOW 

Culls and Tinted 

Small Egga. E|-gB_ Short 


Fic 13-2 Another type of egg delivery ticket This hatchery uses red colored 
tickets to identify broiler type eggs yellow bekets for key flock eggs and white 
tickets for eggs from produclion bred flocks (Courtesy Great Plains Hatchenes 
Effingham Illinois ) 

Some hatchenes may wish to hatch and identify different types of 
chicks being produced in the same hatchery Then it may be advis 
able to use egg delivery tickets for flock owners which are of different 
colors so that they may be readily recognized by workers sorting eggs 
m the hatchery For example one hatchery (Fig lS-2) uses red col 
ored tickets to identify its broiler type eggs a yellow ticket for key 
flock eggs and a white ticket for eggs from production type flocks 

Checkmg In Egg Deliveries 

When eggs are received at the hatchery the number of dozens 
should be checked to see that the number in the case corresponds 
with the number shown on the delivery ticket The ticket is then 
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initialed by the receiving hatchery employee, and a duplicate of the 
egg ticket is forwarded to the ofBce where the flock owner is paid for 
the eggs delivered. 

Some hatcheries follow the practice of paying for each week s deliv- 
ery of eggs tlie week folIo\ving their delivery. This plan w^orks very 



Fic. 15-8 Hatching egg invoice form used by egg buying station. Eggs leceived 
at tlie halcheiy are checked m against the names, breeds, dozens, and price 
shouTi on the invoice (Courtesy Great Phms Hatcheries, EfBngham, Illinois ) 


well and makes it somets'hat easier to charge cull eggs back to the 
flock owner, as there is sufficient time to grade the eggs and figure 
out the difference bebveen the good and cull eggs delivered before 
final pa>’ment is made. Hatcheries which have been accustomed to 
paying cash for eggs on delivery may find it difficult to change to 
this delayed method of payment, 
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^^^en eggs are picked up at egg stations m nearby towns and de- 
livered to the hatchery, careful checking is again required It is pos 
sible for either the flock oivner or the station manager to make a mis 
take in entering the number of dozens of eggs or the price A form 
used for egg station dehvenes is shown in Fig lS-3 

The egg station jmoice should be checked carefull) as eggs are 
brought in on the trucks, to see that each flock owner listed and the 
number of dozens shown are accounted for Egg stations usually 
work on a commission basis, getting a fee based on the number of 
dozens of eggs purchased The commission based on the total day s 
receipts for the station may be figured on the station egg delivery 
invoice 

With very large egg stations, it is frequently advisable to make up 
special mvoice pads for each station, listing the flock owners for that 
station alphahebcallj , wnth the breed and grade for each flock owmer 
This helps m checking m eggs, since, when flock owner names are 
vvntten in by band, and m a different place each week, it is very diffi 
cult to locate them Having names listed alphabetically makes them 
easy to locate. The special printed fonn also has the advantage of 
making it easy to check on flock owners who miss an egg delivery for 
any reason If the flock is ailmg and out of production, this fact is 
readily noheed and can be ascertained and corrected 


EGG ROOM ORGANIZATION 

Some hatcheries have a separate room for receivmg and trajing 
eggs, hut perhaps the majority of hatcheries do not have such a room 
Regardless of location, the room area where eggs are received and 
set up for the egg trayers should be organized to make the work easier 
and to reduce errors to a mimmum 
If several breeds of eggs are being receiv ed, it will help to have the 
egg room Boor marked off (Fig 13-4) mto rectangular areas the width 
of a SO dozen egg case and as long as is needed to hold the number 
of cases of eggs in each breed that are normally received for any one 
settmg These areas should then be marked with the breed name, 
and all cases of eggs of each breed should be placed in their proper 
places on the floor With such a system, eggs of a given breed are all 
together and are m the same place week after week, so that they do not 
hav e to be himted for Mlien egg inventory is taken, the number of 
dozens by breeds can be checked readily without unnecessary moving 
of cases 



Work in tlie Hatchery 


221 



Fig, 13-4, A \\ell*arranged hatchery interior. Note the markings on the floor to 
the right. These serve the dual purpose of segregating the chicks by breed when 
taken from the incubators and in keeping the cases of eggs separate. Egg traying 
table IS to the right of the area shown. (Courtesy Superior Hatchery, Windsor, 
Missouri.) 

Traying of Eggs 

In handling eggs throughout the hatchery, it should be kept con- 
stantly in mind that we are deah’ng with the most costly item in pro- 
ducing baby chicks. Anything diat can be done to cut tlie cost of eggs 
will aid materially in reducing the cost of chicks produced. Egg tray- 
ing is an important iuncb'on m the hancflmg of eggs through the hatch- 
ery. Mucli can be done at the traying table to reduce egg breakage, 
to account for eggs by breed correctly, wliich is essential to good sales 
organization, and to imirrove hatches. 

The following are instnictions given by one hatchery to their egg 
trayers: 

1. Mark egg trays witli the correct breed and flock oivner’s name. Use 
correct grade tickets on trays. 

2. Set eggs vvitli large end \ip, and pack trays carefully so that eggs will 
not fall over on sides or bo olhcnvisc out of position. Use paper or e.xceIsior 
for packing trays. 

3. All cull eggs over 18 per case arc to be cliarged back to tlie flock 
owner. Flock owners arc fumislicd wiUi egg scales and are required to cull 
out all ridged, rough, or very dirty cg^, or those otherwise unsuitable for 
setting. 
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4 Eggs that ire extrcmel> large or extremely small should be culled out 
Extremely large eggs do not hatch well and extremely small eggs hatch 
small undersized chicks 

5 Be sure when trays of eggs ate mixed (which may be necessary when 
using the last eggs of a given breed) to use eggs that w ill hatch chicks of 
a different color 

6 All ndged eggs and eggs with cracks should be culled out Tinted 
(creamy colored eggs) in White Leghorns should be culled out 

7 Use both hands m traying eggs 

8 Some find it best to remoxe the cull eggs from the case as they lift 
the filler out In that way they dont hi\e t\\o good eggs in tlie hand and 
then have to pick a cull egg out of the (ray 

9 Fill empty cases with good fillers and fiats If cases need repairs set 
them aside so they will be repaired before going back to stations or flock 
owners Good cases are essential to prevent breakage and improve hatches 



Fig 13-5 Egg traymg Note that here the tray cart se^^es both to hold the 
filled and empty trays and as a traying table complete wth a bench for the full 
cases on each side (Courtesy Indian Rixer Poultry Farms Lancaster Pa ) 


Eggs should always be trayed m such a manner that they are held 
tightly m place, so they will not drop out when the tray is tilted at a 
sharp angle when it is automatically turned m modem incubators 
Eggs that are loosely packed m a tray may not hatch as well as Aose 
that are properly trayed particularly if they are so loose that the egg 
can slip over on the side or with the large end down Eggs can be 
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held tightly in place by packing the end of the tray with paper or ex- 
celsior. If the plan is to set only a part of a tray, some incubators 
supply a metal bar, which hooks into the bottom of the tray and senses 
as a false end, and the eggs are then trayed and packed, in the same 
manner as with a full size tray. 

Most egg traying tables are built so that the trays can be held at 
an angle while being filled with eggs. In this operation, the tray carts 
which hold the eggs until they are wheeled into the incubator room 
for setting are separate from the traying table. Some hatcheries (Fig. 
13-5) use the tray cart and traying table combined, which works very 
well. Tracing in a different type setting tray js shown in Fig. 13-6. 



Fic Traying hatching eggs at Mt Vernon Plant, Western Cooperative 

Halchenes 

Hatcheries have different methods of accounting for tlie number of 
eggs set. One hatchery’ setting several different breeds and crosses 
requires the trayers to count the eggs in each tray and enter the number 
in the tray on a card fastened to Ae end of the tray ( Figs. 13—7 and 
13-8). Before setting, the number of eggs shown for each tray is 
entered by breeds and grades on a work sheet and is then sent to the 
office to be transferred to the setting report. 
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4. Eggs that are extremely large or extremely small should be allied out. 
Extremely large eggs do not hatch well, and extremely small eggs hatch 
small undersized chicks. 

5. Be sure when trays of eggs are mixed (which may be necessary when 
using the last eggs of a given breed) to use eggs that will hatch chicks of 
a different color. ... 

6. All ndged eggs and eggs with cracks should be culled out. Tinted 
(creamy colored eggs) in ^\'hile Leghorns should be culled out. 

7. Use Z?of/t hands in traymg eggs. 

8. Some find it best to remove the cull eggs from Uic case as they lift 
the filler out. In that way, they don’t have two good eggs in the hand and 
then have to pick a cull egg out of the tray. 

9. Fill empty cases with good fillers and flats If cases need repairs, set 
them aside, so they will be repaired before going back to stations or flock 
owners Good cases are essential to prevent breakage and improve hatches. 



Fig lS-5 Egg traymg Note that here tfie tray cart serves both to bold the 
filled and empty trays and as a Irajing table complete with a bench for the full 
cases on each side (Courtesy Indian River Poultry Farms, Lancaster, Pa ) 


Eggs should always be trayed in such a manner that they are held 
tightly in place, so they will not drop out when the tray is tilted at a 
sharp angle when it is automatically turned in modem incubators. 
Eggs that are loosely packed in a tray may not hatch as well as those 
that are properly trayed, particularly if they are so loose that the egg 
can slip over on the side or With the large end down. Eggs can be 
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Egg Holding Room 

Occasionally, it is necessary to hold hatching eggs in the hatchery 
for 2 or S davs before setting In such cases, it is desirable to have 
an egg holding room in the hatchery which maintains the temperature 
at 55 degrees, apparently the most favorable temperature for holding 
eggs for hatching before incubation 



Fig 13-9 Modem scientifically designed egg holding room This room holds 
the temperature at 55* and the relaliNc humidit> at 85? Capacity of the room 
1,000 cases of eggs fCourlesj’ Com Belt Hatchenes, Johet, lUmois } 


Some batdienes ha\e solved this problem b> attaching a cooling 
unit to an old incubator hull, using it as a walk in tj^ie cooler Such 
coolers are ter> \alu'ible parhcularly dimng the hot summer months, 
hen egg (yuality goes dow n fast if eggs are held at room temperatures 
Some hatchtnts operating the year around hate built special egg cool- 
ing rooms for bolding eggs Such a room is shown in Fig 13-9 Tins 
room keeps the reHtite humidity at 85 per cent and the temperature 
It 55 degrees, thus supply mg ideal conditions for holding Intching eggs 
by all present day know n standards 





Fig 13-8 Close up of tray card used at Booth Farms and Hatchery Clinton 
Missoun Card shows name address breed and grade A season s supply of 
these cards is impnnted for flock owner 
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If chicks are to be shipped by rail, the two weeks preceding Chnst- 
mas should also be avoided There is so much parcel post to be 
handled at this time of year that baby chick shipments do not mo\e 
through at their normal rate of speed As a result chicks may reach 
their destination in poor condihon because of unavoidable delays en 
route 

Chicks bemg hatched for the broiler trade are also best hatched earlj 
in the week Most hroiler chicks go to farm growers, who have become 
accustomed to doing their weekly trading m town on Saturdays, and 
they do not like to stay home on the weekend waitmg for a load of 
chicks to arrive 

When die hatching days are selected, and the eggs are being set m 
the machines, all precautions should be taken to handle the trays of 
eggs carefully to avoid cracking or breakage 

Trays set m the mcubators should be checked carefully to see that 
the ends are pushed in as far as they ^vlll go Frequently, in some 
types of mcubators, if trays are left partly out, the trays become 
crushed by the automahc turning mechanism when it starts operating 

INCUBATOR OPERATION 

Good incubator operation can improve hatches by several per cent 
over poor operation and increase profits correspondmgly It is fre 
quently observed that a new man can come into a hatchery which has 
been getting mediocre hatches and that he will immediately get m 
creased hatches simply by doing the little tilings essential to good 
hatches 

Taggart (1952) emphasizes the importance of good operation as 
follows 

It your chicks cost 14 cents each and you lose 5 000 by some operation fail 
ure, you have lost $700 00 Furthermore, you aviU have to sell 23,334 
chicks at a 3 cent profit each to offset that loss To make money, hatches 
must be uniform, not good one week and off somewhat the next 

A good incubator operator who lakes the time to see that the incu 
bators are supplymg all the essentials for good incubation can get good 
hatches even from old, used equipment Taggart (1952) wites, 

let us assume that any standard make incubator will give a good percentage 
of hatch m the hands of an operator who understands the equipment and is 
'Mlhng to gi\ e It tlie attention necessary To illustrate A few years ago I 
visited a hatchery that had 150 000 capacity of mcubators of a model that 
'vas no longer being made The trade looked upon it as a "lemon,” but the 
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Setting Eggs 

The time and manner of setting should be giiigcd b> the times best 
suited to rail or truck delivery of the chicks to aistomers 
Eggs which have been held in cool holding rooms should be brought 
out soon enough to allow them to wacrn up to room temperature before 
they are put m the incubator Setting cold eggs places a burden on 
the heating elements of the incubator by forcing them to work over- 
time to bring the incubator temperature up to normal Cold eggs set 
without a warming up period will hatch slower than estimated and 
may cause a delay in delivery of chicks to customers 

For shipments of chicks by ml, Sunday, Monday, Tuesday, and 
Wednesday of the week arc the best shipping da>s Since most people 
do not wish to work on Sunday, the first three dajs of the week arc left 
as the only really good rail shipping days 

Most hatcheries set their incubators twice weckl>, for example, if 
the first hatch of the week is on Monday, the second hatch of the week 
m the same incubator will be on Thursday Or if the first hatch of the 
week js on Tuesday, the second hatch ts on Saturday If a large num 
her of incubators are being set it might be advisable in dividing up 
the work load to set one group of machines to hatch on Monday and 
Thursday, and a second group of incubators to hatch on Tuesda> and 
Saturday Thus the hatchery would be hatching four days a week, 
Monday, Tuesday, Thursday, and Saturday, from two groups of m 
cubators 

It should be kept in mind in planning settings that the post office 
will accept only shipments going beyond the second postal zone on 
Saturday Chicks shipped to a nearby destination on Saturday will 
arrive on Sunday and frequently must be held in an unheated or other 
wise uncomfortable place Losses may occur owing to improper hold 
ing conditions at destination on a day of the week when no one is 
working In the same way, long distance shipments to the fourth and 
fifth zone cannot be accepted on Thursday as the chicks arrive too 
late on Saturday to be delivered on rural mail routes All these points 
should be considered and checked with the local post office authorities 
before a setting and hatchmg schedule is definitely set up 

Hatches on holidays or )ust preceding hohdays should also be 
avoided as the post office cannot accept shipment of chicks which will 
reach their destination on a legal holiday, since usually there will be 
no one on duty to take care of the chicks on arrival 
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trays, because of either faulty traying or careless hand turning of eggs if 
machine is not equipped with automahc turning device 

9 Fertility should be frequently checked Tray cards of poor hatching 
trays should be removed, and these poor hatclimg flocks should be visited 
at once to determine the cause of the poor hatch 

10 Check on the cleanmg of the maclime and fumigation procedures 
See that the complete fumigation schedule is being earned out 

11 Check temperature, humidity and tummg at regular interv als {See 
Fig 13-10) 



FlC 13-10 Checlaag temperatures on a line of incubitors Checking of tern 
perature, hunudity, and turning should be done at regular intervals (Courtesj 
^Vestem Cooperative Hatcheries Mt Vernon V^ashington ) 

Incubator Operating Records 

Records of temperature humidity, turning and the number of tri)s 
of eggs set in each meubator are helpful particular!} where several 
employees are domg tiae operating Such record cards are shown in 
Figs 13-11 and 13-12 The temperature humiditj card shovvai requires 
the entT) of the dry bulb thermometer reading for temperature and 
the wet bulb reading for humidit) ever) 30 minutes In addition, tlie 
tilt of the tra>s is indicated by the proper diagonal mark Where sev 
oral incubators are operating it is important to know that the auto- 
matic tumors are actually operating Sometimes it is found that incu 
bators have gone several days walhout turning and it was not discov 
cred until hatches started dropping Some system of checking tlic 
tilt of the trays would have avoided this trouble, and it could Jiave been 
immediately corrected before any damage occurred 
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o^vne^ was getting splendid hatdies, and I wanted to find out how he was 
doing It On each of several visits I found he was doing the little things 
necessary to make up for the shortcomings of the equipment Every twen^ 
to thirty minutes he checked cadi incubator and generally made some ad 
justment on the temperature, the air intake, or the moisture In contrast, I 
know of other plants that produced even better hatches yet only diecked 
their incubators twice a day, and then seldom made an adjustment Most 
hatchenes are somewhere between these extremes The extra checking of 
the first plant was necessary because of the construction of the incubator, 
the air streams, and the arrangement of the eggs, were not balanced, and die 
controls were definitely second grade The right combination of these fac 
tors makes it possible to maintain the proper embryo temperature without 
overheatmg and that is what you should have 

Checkmg Incubator Operation 

Those m charge of incubator operation should read the operation 
manual for the particular make of incubator being used and see that 
instructions are being followed It is a common occurrence m check- 
ing machines for faulty operation to find operators doing something 
that IS not called for in the operation manual Such practices, which 
are often started for some unknown reason, may actually be harmful 
to proper operation of the incubator 
Some points to check that will apply to almost any machine, regard 
less of manufacture, are as follows 

1 Doors on machines should fit tight If you can feel warm air escap 
ing around the door edges when the machine is operating use rubber or 
felt weather stripping matenal to prevent these Jealcs 

2 If machine is type using curtains, they should be checked to see that 
they are in good repair and cover the eggs in the incubating columns 

3 See that heaters, ducts, etc , are free of down and dirt Accumulated 
down can often reduce efficiency of ojieralion to the point where the ma 
chine will not mamtam the correct temperature or humidity 

4 See that cooling and humidilying sprays are actually working at all 
times In some localities ivith very hard %vater it is necessary to take off 
spray nozzles and immerse them in acid at least once a week or oftener to 
keep them free of mineral deposits found in hard water 

5 Fan blades should be cleaned after each hatch Blades should be 
clean of accumulated down and dirt 

6 Water bottles should be kept filled and wicks pulled up on humidity 
thermometers Wicks must be clean at all times and changed regularly to 
avoid faulty wet bulb readings, which occur when dut or mineral deposits 
accumulate on the wck 

7 Check all air intakes and outlets on the incubator to see that they are 
properly regulated 

8 Eggs should be trayed ti^tly to avoid breakage of eggs falbng from 
trays Look imder turning racks to see that eggs are not being lost out of 
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The setting card shown in Fig. 13-12 carries a record of the number 
of trays of each breed and cross breed in the incubator and the grade. 
This card is placed in a metal holder on the front of die incubator by 
die door. The card for the last setting is placed at the top of the list, 
and the card for the setting that is ready to hatch is at the bottom. As 
each hatch is taken off, the card is removed, and the other cards move 



Tic lG-12 Incubator card for record of breeds and grades set, date set, date 
to transfer to hatching compartment, and date to hatch This card record is 
placed in a holder on the front of the incubator ( Courtesy Colonial Poultry 
Farms . ) 


do^vn one space in the holder. By using this card, it can be immedi- 
ately determined when the trays are to be placed in the hatching com- 
partment, and when chicks arc taken off. The operator can determine, 
without going into the machine or opening it, what breeds and grades 
are hatching in that particular incubator. 


Instructions for Operating Machines 
All incubators ha%e deBnite operating instructions. Tliese instruc- 
tions should be followed to the letter for best results, as the manu- 
facturer through >cars of experience and experimentation has evolved 
the best svstem for operating his particular incubator. 

For new men, without training, who come into the hatcher>' to work, 
during the relatively short rush season experienced by hatcheries sell- 
















23 ( 


Hatchery Operation and Management 



Fic 13-11 Incubator card for recording temperature and humidity (Courtes) 
Colonial Poultry Farms, Pleasant Hill, hLssoun,) 
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Fic lli-13. Washroom in Hubbard Farms Hatchery at Walpole, N H. (Photo 
courtesy Hubbard Farms ) 


hatcherymen owe their success not to "the touch” but to their unfailing regu- 
larity and attention to details. Bear in mind that each 24 hours represents 
about 5 per cent of the success of the hatch of chicles, for in 21 days the job 
IS done. You cannot "make up tomorrow" what "you failed to do today." 

“TaJdn^ Off” Che Hatch 

Chicks should be removed from the incubator as soon as 80 to 90 
per cent of the trays are filled with fluffy, Wgorous looking chicks, 
wliich have completely dried. 

If chicks are removed from the incubator too soon, before the 
bulk of the hatch is ready and dried and fluffed out, the hatch may 
be reduced somewhat, and the chicks later taken out will be longer in 
getting the soft, fluffy dowm that is t>'pical of the wcU-hatched chick. 
The animal heat given off by the chicks at hatching time seems bene- 
ficial to getting good hatches of properly fluffed chicks. 

On the other hand, leaving the diicks in the incubator too long wll 
tend to dry them dowai too much, and they will lose some of their 
vigor and vitalit>' by being o\erexposed to the high incubator tempera- 
ture. 
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jng flock replacement chicks during the spnng months, it may be ad- 
visable to \\ork up a brief instruction form, which summarizes the m 
strucUons gwen m the operating manual and gives any additional in- 
formation that the hatchery man has found helpful under his conditions 
It may include mformabon such as the follovvmg (the information may 
1 ary dependent on the manufacture of the incubator being operated ) 

1 Clean spray nozzles once eadi week Designate a certain day for 
this )ob such as Friday of each week (Some hatcheries use muriatic acid 
m which to immerse these nozzles The acid removes the hard mineral 
deposit ) 

2 keep machine operating at correct temperature and humidity at all 
times Do not attempt to change control settings without the supervision 
of an expenenced person 

3 Be particularly careful in transferring eggs from setting to hatching 
compartments Jarrmg or breakage at this critical stage will result in a 
low ered hatch 

4 Clean fan blades, fan guards, and cooling cods after each hatch, as 
these elements influence the correct operahon of the machine 

5 Have a regular hour for setting the incubators Hggs vnll hatch in 
less time in the late spring when the outside temperature is higher, and an 
adjustment in setting time must be made to taie into account this difference 

6 If setting several incubators at once, keep the white shelled eggs in 
separate machines from the brown shelled eggs WTute shell eggs appear 
to hatch earlier w-ith less moisture under otherwise idenbcal operating 
conditions Also, there is less nsk of gethng Leghorn chicks mwed with 
white or white cross heavy breed chicks 

7 Do not hold eggs on the egg room floor at room temperatures, as old 
eggs do not hatch as vv ell as fresh eggs 

8 Each batch is to be Fumigated with formalm on cheesecloth, fiimi 
gating twice during the hatch and before at least 75 per cent of the chicks 
are hatched Fumigatmg chicks that are too dry may cause respiratory 
damage, causing the chicks to gasp and the eyes to vv ater 

9 Do a good job of cleaning machmes after each hatch Dry or steam 
clean trays free of all foreign material that may be adhermg to trays, dis 
infect, or steam sterilize trays (See Fig 15^13, which shows automatic 
tray washing 1 

10 Keep ducts flushed out and clean 

11 If there are water leaks m the machines or m the connections, find 
the cause and correct it 

The importance of good mcubalor operation is well summed up m 
the following from the Jaraesw^ay Operating Instructions 

There is no black magic to incubahng and hatching eggs It is true that 
some operators are more successful than others m bnngmg out large num 
bers of the best quahty chicks Some hatcheiymen are said to have “just 
the toudi” to get best results, but die dose observer will discover that these 
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chines, transferring the chicks to boxes. right in the incubator, as is 
show’ll in Fig. 13-lS. These methods seem equally effective in pro- 
ducing good quality baby chicks. One of the most modem systems 
yet developed is shown in Figs. h, c, d. 



F«c 13-15 Interior of 78,000-egg incobator. The operator works inside tlic 
•ncubator, transferring the chicks from trajs into bores. (Courte5>’ Western 
Hatcheries, Dallas, Texas.) 


Some s>’stem should be used for classifjang the chicks by breed and 
grade as they are rcmo\cd from the incubator. A system which some 
use, and which appears effecthe, is to require the person remoWng tlie 
chicks from tljc incubator to wtHc tlie breed of cliicks on the lid of 
fhe box. Some prefer to write on the box itself, since there is less 
chance for error, as lids may be transferred from one box to another, 
thus leading to a mix-up. Numbers written on the box indicate the 
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There are Irvo general methods of tahing oEE hatches. Some tatch- 
eries foUow the practice of allowing the hatch to he completely on 
before remowng it from the incubator: they then count *0 clne^ 
directly from the trays into the boxes. The cWchs are slnpped to cm- 
tomers xvithout further counting or grading. This method aUows som 
errors in selection, as it is sometimes difficult to get chicks to Stan up 



Fic 13-14 Reino\'mg chicks from hatdier (Courtesy Cobb's Pedigreed Chicks, 
Concord, Massachusetts.) 


for grading ^^hlIe they are still resting from their struggle of brealang 
out of the egg shell. A better method seems to be to take the chicks 
out of the incubator as quickly as possible when they are completely 
dried off, with no attempt being made to count them. The chicks are 
allowed to rest in boxes for 4 to 6 hours and are then taken to the 
coxmting and grading table where they are sorted into boxes for ship- 
ping to customers 

Dependent on the type of incubator used, chicks may be taken from 
separate hatchers and transferred to boxes in a warm room, as in Fig. 
13-14, or the person remox-ing the chicks may work inside the ma- 





abo\e (o) The come>or belt is being pushed into tlie hatcher (b) 
Chicks are being counted into the boxes before sexing or cuUing (d) Final 
urtesj Dryden Poultry Breeding Fann, Modesto, Cahfemia ) 
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Fic 13-18 Commcrcnl cluck sorter m actual Iiatclicr> openlion ChicJcs arc 
and counted off the con\e>oc belt which moves contmuallj (Courtcsv 
Com Belt Hatcheries Jolirt, Illinois ) 
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grade of clucks For example, No 1 would indicate best grade, No 2 
indicates second best, etc Those producing broiler chicks or key flock 
chicks for flock replacement may also want to put the flock ONsmers 
name on the box, to keep a record of the flock from which each order 
IS filled This also makes it easier to trace any troubles, should they 
occur If the hatch is completely out when removed from the incu 
hator, the tray card on the tray from which the chicks are taken can 
be removed and put in between the compartment dividers in the chick 
box to serve as a record of the source of the chicks 

Sorting and Countmg Chicks 

Sorting grading and counting chicks is a very important job in the 
hatchery Frequently the importance of this job is overlooked, and it 
IS detailed to someone who does not realize the importance of seeing 
that customers receive only topgrade, first class, vigorous chicks 
Chicks going to broiler growers or for large commercial flocks must 
be better than just average ” These chicks are going to people who 
are experts m recognizing good quality chicks Most of them make 
their entire hving with chickens It is their business to know good 
chicks when they see them, as the quality of the chicks received may 
have a real influence on their future profits The hatchery must do 
the kind of grading and countmg job that will put only the best, most 
vigorous chicks at the customers brooder house door 

In the counting and gradmg all undesirable chicks such as cnpples, 
cross beak, blmd or otherwise poor chicks should be culled out Look 
particularly at the navels to see that they are healed and clean appear 
mg Chicks with unhealed navels must be culled out, and particularly 
should not go on broiler orders since such chicks cannot survive the 
ngorous conditions and interflock competition present in large-scale 
commercial flocks Some batcbenes with battery brooders put these 
chicks with unhealed navels m the brooder, if they are otherwise al 
nght, and sell them out on small local orders where they seem to gw e 
satisfaction 

Chick gradmg and counting like many present day tasks, lends itself 
to mechanization as demonstrated by the commercial chick sorter 
shown in Fig 1&-17 Another view of this same type of sorter m actual 
hatchery operation is shown m Fig lS-18 The chicks are placed on 
the conveyor belt, where they nde by the graders who remove the 
cull chicks and count the good chicks into boxes Those who use this 
system report that it is very satisfactory, for the chicks seem to stand 
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Fic. 18-20. Grading table where chichs arc examined under bright light, sorted, 
and counted into boxes ready for shipment. (Courtesy Colonial Poultry Farms, 
Pleasant Hill, Missouri.) 


Hatchery "Clean-Up” 

Sanitation is a “must” in every hatchery. No hatchery can be tnilj' 
successful for long, if it does not follow reasonably good sanitation 
practices. Customers do not lihe to trade in a poorly kept hatchery, 
3nd disease may break out at any time if preventive measures are not 
taken. One hatchery admonishes its help as follows: "if you can’t find 
anytliing else to do, 'grab a broom.’ ” 

After each hatch, the incubator trays should be removed, the im- 
hatched eggs and egg shells dumped in metal cans or other containers 
^nd removed from the hatchery as quickly as possible. Then the hatch- 
ing compartment should have all movable parts removed and should 
be thoroughly cleaned of down and shell material. A vacuum cleaner 
is helpful in doing a good job of cleaning. If chicks hatch in the same 
niacliine in which eggs are set, the down should be bloxvn from the 
in die setting columns, and care should be taken to do the j'ob as 
quickly as possible and not to allow the temperature in the upper parts 





Fic lS-19 Grading chicle for shipment to customers Note that the 
up where they are easily seen for accurate grading (Courtesv' Com Belt Hate 
enes, Joliet, lUinois ) 


up better and are more easUy graded accurately than by conventional 
methods 

Less spectacular but very eEccbve are the grading tables such as 
shown in Figs. 13-19 and 13-20. The table m Fig. 13-19 gets the 
chicks up where they can be easily seen, and the poor quahty cuU 
chicks are easily detected and removed. The countmg table in Fig- 
13-20 is lower, where the chicks are examined under a bright light- 
The men can work at this table for some length of time wnthout undue 
fatigue. 

It is never good practice in counting chicks to put more than one 
breed in a box, even if the chicks are easily identified by being of dif- 
ferent colors. Someone may sell this m«ed box of chicks wathout 
checking carefully enough, and the result is a dissatisfied customCT- 
Chicks when counted should be stacked by breed and grade ready 
for the shipping table. If the shipping floor is marked off hy breeds, 
it tvill speed up and make for greater accuracy in handling the chicks 
through the hatcher>’. 




Fig 13-21 Receiving labeled chick boxes on a convejor belt and wire tieing 
for shipment to customers (Courtesy Hubbard Farms Walpole N H ) 



1C 13-22 A daj s hatch of baby chicks ready for shipment to customers in all 
sections of tl e United States (Courtesy Booth Farms and Hatcherj CLnton 
Missouri } 


242 Hatchery Operation and Management 

of the incubator to get too hi^ when the fans are turned off for 
cleaning 

Trays should be put in tray carts and wheeled to the back of the 
hatchery where the egg shells are dumped Empty dump cans should 
never be taken into the incubator as it is difBcult to clean them thor 
oughly and they might cany contaminating material which could 
introduce disease into the machines 

Hatchery “clean up” should include keeping the floor swept includ 
mg the space back of the incubators and “out of sight” places Also 
down should be kept off the tops of the incubators Down or dirt 
allowed to accumulate any place in the hatchery may be a source of 
contamination leading to navel infection or omphalitis The back of 
the hatchery should be kept as clean as the front Cans for holding 
egg offal from the incubators should be washed clean and disinfected 
each tune they have been emptied All measures of cleanliness should 
be taken to reduce the incidence of flies during the summer months 

Shipping Baby Chicks 

Orders for shipping chicks are made up m the office and if chicks 
are to be shipped on several trains the orders arc grouped so that chicks 
going out on the early trains will be shipped first 

Usually It IS necessary to send only the labels to the hatchery for 
shipping If a record of the flock from which the order is filled is kept 
this may be written on the order ticket by the person making up the 
order 

Shipping labels should be sorted by breeds to speed up the shipping 
process Shippers work from the slacks of chick boxes that ha\ e been 
graded and counted The shipper should lift the lid on each box and 
check the chicks before passuig the labeled box on to the person who 
IS tieing up the boxes Any apparent errors in the quality of the chicks 
shipped or serious error in countmg can be detected by this last 
minute check up 

If chicks are being shipped by parcel post two 100 size boxes should 
be tied together if the order is for several hundred chicks Most hatch 
eries use a tieing wire and rent the small tieing machmes which are 
used to tie the wire tightly around flie boxes Some hatcheries trucking 
chicks to their customers or shipping single boxes use a staple to 
fasten the lid to the box The Iid of the box has 4 square holes in it 
to permit application of the hand stapler Tiemg of boxes together 
for shipment to customers is shown m Fig 13-21 The “special han 
dhng” fee charged for handling each bundle of chicks is reduced when 
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and Office Pioceduie 


Customers and their orders for baby cbicks are the hfe of the hatch 
ej business If orders are not handled correctly, if proper acknowl- 
e gments are not guen, chicks not shipped or dehvered on time, and 
correct billing made, the customer may not be completely satisfied 
re^rdless of tlie good quahty of the chicks received 
I a large volume of mail orders, with relatively 

uttie local business, or broiler chick busmess, must be especially alert 
to toUow efficient office procedure The letters, circulars, catalogs, and 
tuer ixiRil sent out from the mail order hatchery are its prune sellmg 
00 s To be less than efficient m this important phase of the hatchery 
Operation is to lose business 

Those who are starting in the hatchery busmess for the first time 
s ould study the office methods of successful hatchenes and develop a 
^stem which is efficient and embodies the methods of others that ha\ e 
een tied and proved through the years This point cannot be too 
s ongly emphasized Actually, many hatchenes operatmg today are 
oose in their handling of records and accounts This has been due in 
continual focus m our traimng schools on production 
ods that produce a quality chick The important phase of correct 
^ y, office records is frequently neglected b> those engaged 

atchery work With the maturity of the hatcherj industrj , busi 
®ss methods based on accurate records will become essential to the 
successful hatchery 

Tlie Hatchery Office 

^^6 hatchery office should be clean, attracti\e, and arranged for 
cient handling of orders and correspondence Tlie office and its 
th ure frequent!} the first impressions the customer gets of 

offi entenng the buildmg An attractne, ^^elI arranged 

IS a forward step m the process of selhng the customer It is also 
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tno bo\es are tied together, as the fee remains the same for 1 box or 
for 2 boxes if tied together to make a single bundle 

Hatcheries shipping by rail find jt more difficult to ship to min> parts 
of the country than in the early da>s pnocipall) because there are now 
fewer trains that will cany chicks Tlic present tendency for fast, 
through tram serxice for passengers betxvecn large cit> points has 
reduced the number of trams picking up parcel post or express shipped 
chicks This has necessitated unusually heaxy shipments for some of 
the \ery large hatcheries, as illustrated in Fig 13-22 However, de 
spite hmitations in shipping facilities, rail service remains remarkably 
good, and chicks reach their destination frequently m much better 
condition than formerly, because greater care is now taken in routing 
chick shipments 
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Fio. 14-1. This air«conditione<l modem oEBce room is attractive to customers, 
and comfortable and clean for office personnel (Courtesy Calhoun Poultry Farm 
and Hatchery, Montrose, Missouri ) 


helpful in getting desirable personnel for office work. Office personnel 
dishlve working in an atmosphere of chick doivn, dust, and egg odors 
The office of a modem hatchery is shown in Fig 14-1. 

PROCESSING THE CHICK ORDER 

In the receiving and processing of chick orders received by mad, 
several steps are necessary that are not needed when one is engaged 
in a strictly local business where the customer calls at the hatchery 
for the chicks. In dealmg wth customers by mail, it is essential that 
they be notified of the time they are to receive their chicks, that their 
order be properly acknowledged, and that sufficient records are on 
hand concerning the order to enable checking back easily in the event 
of additional correspondence regarding it. 

The actual processing of the chick order may involve some of the 
foUovvong steps; 

1. The mail is opened, and any deposit on the order, or other money, 
is promptly noted on the order blank. The cash, check, or money 




rotra foi boolving orders Tins particular form is made m S parts, with 1 of the 5 parts 1 
order acknoivledsment (Courtesy Colomal Poultry ratms. Pleasant Hill, Missouri ) 
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orders are grouped together for listing on the daily cash sheet One 
hatchery circles the amount received with pencil. The order blank 
receiv'ed and the remittance are then stamped with the same numbers. 



Fig 14-3 Order ticket used for personal sale of baby chicks. Note that cus- 
tomer signs order ticket This ticket is m 4 parts, with the original for the cus- 
tomer Terms of sale are given on the back of the customer’s copy. {Courtesy 
Swift & Co , Hatcher) Dept , Chicago, Illinois ) 

using a duplicate numbering madune which can be purchased from 
stationery supply houses. The number given to the remittance is 
entered on the cash sheet, which accounts for the money received for 
the day on all orders. 




GENERAL OFFICE COPY 



ORDER 

GENERAL OFFICE BOX 428 BELLEVUE WASH 

I 44- 1 



THIS ORDER SUBJECT TO ACCEPTANCE BY GENERAL OFHCE 
and to the terms on reverse SIDE OF THIS SHEET 



14-4 Three part order ticket used b) salesmen Note the space for special 
"I'lruclions, also that orders are taken Mil>|ect to acceptance bj the pcneral oJIice 
is esscnli il uhen sc\eril Micsinen are selling chicks from llic same hatclu 
(Courttsy Utskrn Cuoiacntivc Ilatclicrics, BcIIcmic Washington ) 

219 
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(c) #3 copy is filed in the hatdiery. Filing is done geograplii- 
cally by states and alphabetically by first letter of last name. 

(d) #4 copy is copy for the mailing room, for entering customer’s 
name in the current order file, and for plating. 

(c) #5 copy is copy for the hatchery’s numerical file Copies 
are filed in a book numerically, in consecutive order, by order 
numbers shown in the upper right hand comer of the order 
ticket. 


Cullman, Alabama 

Dear Customer. 

We plan to ship your order No .... ...... .......... 

on ........... ............. 

Should you write us coticemin; this order before it is shipped, be \ure to 
return this card If you write us after receiviof the chicks, you need not return 
this card, but be sure to mention breed and number ordered and deliter> date 
booked for 

Thanking you for your order, we are 

Cordially )our«, 

COLONIAL POULTRY FARMS 


Fic. 14-6 Notification card wliich is mailed to cJilck cuslotner 3 to 5 days In 
advance of shipment of chicks 

4. The order is booked, after checking the chick report or setting 
report to see that the chicks will be a\'ailable, 

5. The original order copy is placed in the order file. Tliis order 
file is divided by hatching dates and breeds. Before shipping, the 
order ticket must have a label or labels made for it, for shipping to tlic 
customer. One label must be made for each box. Cliick boxes arc 
in units of 25, 50, and 100 chick size. The 100-si7C box is the most 
common unit used, 

6. From 3 to 5 days in advance of shipment, a notification card is 
sent to the customer, telling him of the exact shipping date. Tlus 
serves as a reminder to the customer to get the brooder house and 
stove ready and In other wa>'s to prepare for the arrival of tlie cliicks. 

1 igures 1 1-C, 14-7, and 14-S illustrate notification cards. 
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2. Any correspondence rcialivc to orders afready hooLed or sliippeci 
is sent to the correct department for reply. This may involve checking 
with the original order ticket to gel the necessary’ information for an- 
swering the letter. 



Fie 14-5 Type of order ticket adaptable to rnany hatcheries, as it gives all 
essential information for most hatcheries Tins ticket is m 2 parts, with the sec- 
ond copy headed “Shipping Order.” (Courtesy American Poultry and Hatchery 
Federation, Kansas City, Missouri ) 

3. After the money received with the order is properly credited and 
accounted for, the order goes to the booking department Different 
hatcheries use different systems of booking orders Some use very 
complex order tickets, and others do not use any order tickets at all 
(See Figs 14-2, 14-3, 14— 4, and 14-5.) One large mail order hatchery 
uses a 5-part order ticket (Fig 14-2), with the following disposition 
of the 5 different copies. 

(o) Original #1 copy is for the hatchery’s order file 

(h) copy is the acknowledgment that goes to the customer. 

This copy has all guarantees given on the back of the ticket. 
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(c) rjljtS copy is filed in the hatchery. Filing is done geographi- 
cally by states and alphabetically by first letter of last name. 

(d) :^4 copy is copy for the mailing room, for entering customers 
name in the current order file, and for plating. 

(e) copy is copy for the hatchery’s numerical file. Copies 
are filed in a book numerically, in consecutive order, by order 
numbers shown in the upper right hand comer of the order 
ticket. 



Cullman, Alabama 

Dear Customer. 


We plan i 

to ship your order Ko 



Should you write us concerning this order before it >s shipped, be sure (o 

Teturn this eatd. If you wme us after receiving the chicks, you need not return 
this card, but be sure to mention breed and number ordered and delitcry date 
booked for. 

Thankin; you for your order, ue are 


Cordially yours, 


COLONIAL POULTRY I-ARMS 


Fic. 14-6. NutiRcation card wliich is mailed to clii’ck customer 3 to 5 days in 
advance of shipment of chicks 


4. The order is booked, after checking the chick report or setting 
report to sec that the chicks will be available. 

5. The original order copy is placed in the order file. This order 
file is divided by hatching dates and breeds. Before shipping, the 
order ticket must have a label or labels made for it, for shipping to the 
customer. One label must be made for each box. Chick bo\rs arc 
in units of 25, 50, and 100 chick size. The lOO-size box is the most 
common unit used. 

0« From 3 to 5 days in advance of shipment, a notification card is 
sent to the customer, telling him of the exact shipping date. Tliis 
serxes as a reminder to the customer to get the brooder house and 
sfoxc ready and in other xx'ays to prepare for ti>c arrixnl of the chicks, 
l^Jgurcs 14-43, 14-7, and 14-S Ulmltale notification cards. 
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Fig 14-7 This attractiNe card notifies the customer as well as urges preparation 
for the am\al of the chicks (Courtesy American Poultry and Hatchery Federa 
tiOD, Kansas City, Missouri ) 



Fig. 14-8 This card is for mailing to local customers to notify them of the dale 
the> are to call at the hatchery for their ducks (Courtes> Amencan Poultry 
and Hatchery Federation, I^nsas City, Missouri ) 





Correspondence and Office Procedure 253 

7 If the customer has made a deposit on the order and there is a 
balance due, tlie customer is notified 10 to 15 da>s in advance of ship 
ment of the amount due on the order If this is not received m ad- 
1 ance of shipping date, and the customer has indicated his desire for 
COD shipment, the order is sent COD for the balance due, and 
usuall) the shipping charges are added to this balance 

8 Immediately following shipment, accounts shipped open to hatch 
enes or wholesale dealers should be billed It is important to be ac- 
curate and prompt in billing, and then use a check up system to see 
that payment comes m after the billing 

Rules for Handling Mail 

When a large \ olume of mail is being received, it must be handled 
quicUy and efficiently to keep it up to date and prevent its accumulat- 
ing without reply This may not seem important to the casual ob 
server, but m the height of a busy season mail can accumulate in great 
qunntity if some s>stem is not worked out to handle it The tendency 
of most people who work with a quantity of mail for the first time is 
to sort over the mail, reply to the letters that are easy to answer, and 
put the more difficult problems aside to be dealt ivith later This sys- 
tem, or lack of s>stem, can prove fatal m the successful handling of 
mail 

The foUouing instructions are issued to new office personnel by one 
organization 

All mail must be ansuered m 24 hours For example, Mondays mail 
must be answered by Tuesday 

bj. -iTOili Ts 7ixA laismrrtA viA tJS it 2,4 V/tren -perit/i, ‘irfe tSiz't 

should get it up at night For example, when Tuesday evening comes, and 
mail for Monday is still not done, some person, or persons, should finish it 
Tuesday mght and the manager should take steps to remedy the situation 
at once, so this overtime won t be needed agam 

Put each day s mail in a box and dale it Gel each day s mail completely 
handled before the next day’s is taken up If you get the bulk of your 
mail m the morning, you should let that be your dividing line between days 
For example, the mail you get on Monday mommg should go in Monday’s 
mail, while the mad that is recened later in the day will go in Tuesday's box, 
mid when Tuesday’s morning mail is put in the box, it completes it for 
Tuesday, etc 

Wien all the day s mail is done and there is still time > ou should start 

on the next days mad For example, if by 2 pm you haxe Monday's 
mail all done >ou can start takmg mail out of the Tuesday box But each 
s bo\ of mad must be completely done before going to the next day’s 
Fach and e\ er> piece of mad must be fimshed This includes orders, in 
2mnes, complaints, and correspondence of all lands 
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Fio 14-7 This attractive card notifies the customer as well as urges preparation 
for the arrival of the chichs (Courtesy American PoiJtry and Hatchery Federa 
tion Kansas City, Missouri ) 



Fig 14-8 This card is for mailing to local customers to notify them of the date 
they are to call at the hatchery for their chicks (Courtesy American Poultry 
and Hatchery Federation, Kansas City, Missouri ) 
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number given to the remittance with the duphcate numbering machme 
previously mentioned Then the customers name is entered, the ad 
dress of the customer, and the correct symbol given to indicate whether 



Fic 14-10 Daily cash sheet oti which all remittances received dailv are entered 
The totals of the daily cash sheet must equal the total of the daily bank deposit 


the remittance is by checl., draft, money order or cash It is usually 
more convenient to group each type of payment together for entry 
on the cash sheet 

Check and Deposit Register 

All checks paid out for purchases by tlie hitchery and all income and 
deposits of the hatchery are itemized on the check and deposit register 
(shown in Fig 14-11) Since the deposits hive alread) been itemized 
on the daily cash sheet the total of the deposit made dail> can be 
entered and credited properly to either local or national sales The 
balance of cash on hand in the bank is shown at a glance b> totaling 
the deposits and adding to the old balance less the checks drawn 
''gainst the account It ls good business for the hatcheiymian to have 
'' record and know what the cash balance on hand is at all times A 
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HATCHERY RECORDS 

Complete accurate records of all phases of the hatcher) operation 
are essential To operate successfully, the hatchery must know how 
many eggs are set in each breed, how many chicks are estimated to 
hatch and must match the antiapaled hatch svilh orders on hand for 
a definite deliiery date or in prospect Records of cash or check pay 
ment for eggs are necessary, payments to personnel for labor, insen 
tones of supplies— all these require accurate records Some hatchenes 
ha\e their own record forms (Fig 14-9) Howe\er, many use the 


Hatchery Patron Record 
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bb^s^^bb 

B 


B 


SB 



s 

B 



s 






Fic 14-9 Hatchery Fatroa Record gives a complete history of each customers 
purchases Such records are valuable id bmidiog up a local business (Courtesy 
Swift & Co Hatchery Div-uion Chicago Ilhnois ) 

record forms prepared for hatchenes by the Amencan Poultry and 
Hatchery Federation These forms are available to members of the 
Amencan Poultry and Hatchery Federabon at a nominal cost 

Daily Cash Sheet 

Hatchenes with KXKKX) or larger capacity with several persons 
working m the oflSce, may wrant to use a daily cash sheet On this 
daily cash sheet is entered all the income for the day All diecks, cash 
and money orders receiv ed m the mail and from local customers are 
entered on the daily cash sheet. (See Fig 14-10 ) The remittance 
number is entered first of all, m the left hand column This is the 
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number pven to the remittance ™th the duphcate numbenng machine 
previously mentioned Then the customers name is entered, the ad 
dress of the customer, and the correct symbol gu en to indicate n hether 



the remittance is b) check draft, moiica order or casli It u usiialb 
more comement to group cacli la-pc of paiment logtiher for entn 
Uic cnsli sheet 


Check and Deposit Register 

\Ildic‘cks pud out for purchase sin thclntchtrs and nil mcoim and 
deposits of the Intclurv art itemized on the check and d( posit ngtstcr 
(shouaimng 11-11) Siiicx the di|)osils hue alrtadi hoiii itLinirnl 

on the daiK cash shca-t the total of (Ik di posit nndt tlulj can 
intcresl and ert'dited properh to either IcK-al or natfoinl salts, TIic 
lulanct of cnsli on lund in the hank is showai nt a Khnc* h\ totahn » 
djt d(|X)sits and adding to the old hibncr less tlxr clux-Ls drasen 
’‘jJainst tilt account It i< pood iMisfncss for thi Intcht rsamn to kisc 
rmirtl and know what tlie cash lubncr on lund n at all times \ 
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GREAT PLAINS 

ewiCT AMS otvonr KGifm cats 


MCxS 

u — 


MTaJu n 

ABe*ta 

taou^of 
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Fio 14>11 The check and deposit register is a record of all income and expense 

Effingham 


separate payroll sheet may be kept, which itemizes the tune of each 
^^otke^, thehourl) rate of pay, and deductions for social secunt), %Nath 
holding tax, and other necessary pajToll deductions The total paid 
out on the payroll sheet may be entered as a single paid out item on 
the check and deposit register sheet to reflect the true bank balance 
at all times 

Inventory 

A CMTient mventCTy of resale items xach as feed, equipment, and 
supplies IS helpful in determining the need for additional items for 
resale, and to determine currently whether or not the sale of such 
supplies IS profitable Many tunes it may appear that such items are 
profitable to handle, but, when all costs of handling labor, space, ad 
\ertismg and other items of overhead are considered the sale of cer 
fain supphes ma> actuall> be at a loss or break e\ en basis One 
of mtentory that has proved satisfactory is shown in Fig 14-12 
A complete m^entory of all physical property of the hatcherj is 
usually made annually for the annual hatchery audit or financial report 
Such an in\entory would mclude all property such as desks tj'pewTit 
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It IS made daiJj m tlie peak hatclung seasoo (Courtesj Great Plains Hatchenes 
Illinois ) 


ers, stationery supplies, labels, and furniture m the office In the hatch 
ery it would include aU incubators, fans, supplies, equipment, boxes, 
pads, stitching or being ivu’C, formaldehyde— m fact, all property and 
supplies used in the hatchery 

Egg Buying Bccord 

f-SS purchases are tlie greatest single expense in Iiatchcrj operation 
A system of accounting for all eggs purdiosed should be de\ eloped 
that wiU allow an aecurate check of eggs at all times 

Eggs ma> be paid for by cash or check A few hatchenes have 
nsed the paynient of cash to highlight the value of the hatchery in 
^ustr> to a communit) , by selecting a certain da} dunng the spring 
''-hen the bulk of eggs are received, and pajang for all egg deliveries 
on tliat day with silv er dollars The siK er dollars make their w a> into 
the business houses of the tovvai and gw e prestige to the hatcher} as a 
xaluable asset of the communit) 

Some hatcheries pav market price m adv ance for hatching eggs, and 
Ihcn pav the flock owner for all good hatching eggs deducting for cgCs 
tint do not meet the requirements of the hatchcrv Cliccks used with 
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Fic 14-12 Inventory record of items for resale This type of record can also 
be used successfully for feed mventory Inventory may be taken weekly or 
monthly dependmg on sales volume 


this system are shmvn in Fig 14-13 Paying on the basis of hatchabil 
ity may also be followed with this system of payment 

If a large volume of eggs are bought, it maj be advisable to set up 
a separate egg account at the bank, writing checks on this egg account, 
and then reimbursing the egg account from the general account at the 
end of the buymg day or less often 

A daily egg report such as shown in Fig 14-14 gives an accurate 
picture at all times of the number of eggs bought daily and to date 
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HE per dot 

ME per doi. 


EGG REPORT 


Plant 


CX ^pcr doz. 

Exp Amt $ 


No Date 

EGGS BOUGHT BrotFwd Today Total 

To Date 

Amount Paid $ $ $ 

Number of dozens 

Eggs on floor preced ng report - — i 

TOTAL eggs on fidor day (A) 

Todays base egg price f 

Checks for express on eggs or return of eases should be written on an egg check 
and must be included in Amount Paid above 

Eggs check included this report # to # , inclusive 


EGG BALANCE (fgures in dozens) 

Hatching eggs sold 

Eggs Trayed _ 

Sold on Market — 

Cracks sold 

Eggs Broken Not Salable _ 

TOTAL ^ _ 

Eggs on Floor End of Day 
(must be actual count) 

GRAND TOTAL (B) 

When egg report Is n balance Totaf Eggs Disposed of To Date will equal 
Total Eggs Bought To Date and there will be no unaccounted-for eggs 

Eggs Set (Not Dozen) _ 

Chicks Hatched _ 

Percentage of Hatch Today 


Fig 14-14 Egg report for daily accxiunting for eggs purchased, set and dis 
posed of (Courtesy Colonial Poultry Farms ) 
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Setting Record 

in “"Sgs IS made at the time the eges are set 

pef ,Lh Hamh ' ™Iy once or Lee 

of the taus heme I ™ 

cl, u being set and the actual count of eggs in each tra\ ac 

stZ: rJ T™' ‘K “ay ^d Tim 

grade? ^ "'eU as 

m bool™ supplement the settmg report, for use m the office 

numb ^ sure date" card This card goes the actual 

deducteTf^°°^it‘^ ‘^^oks sold IS 

office attu ?” ^VT’’ accurate record ,s asaihble m the 

from any particular hatch This form is the card shoivn m Fig iHe 

Record of Chicks Hatching and Sold 

eaL«?f *a number haldimg for 

“ Sn'on in the weell} chick report, as shoira m Fig 14-17 
mufth'’Y'”® imohmg the accounting for sexed duels, it 

of stmLf^^ approomately double the number 

Ledin ® ‘° P™duce a gnen number of pullets, also, that 

of chid’ haxe very httle value in rdaUon to the total number 

the h * ™r ®™“s for Leghorn cockerels must alvv aj s be taken on 
cratior^ib *fr“ “ g'^an careful consid- 

Chicks i J frhery ma> be forced into seung a large number of 
value ^ P/aduce Leghorn cockerels for sale, which have little or no 
In fi”"” forcing the sale of pullets at below cost of production pnccs 
total report of the t>pe shown in Fig 14-17, to get the 

shouM a” “ froghoms and Leghorn crosses, one 

oouble the number of pullet clucks sold and disregard the cock- 
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CHICK 


HATCH ESTIkATED AT % 

WHITE LEGHORNS BARRED ROCKS 
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Fif. 14-17 Tins t>pe of report shows the number of chicks hatching for each 

Farms, Pleasant 
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erels, adding onlj the straight run chicle plus double the number of 
pullets sold to get the total sold If the number sold is more or less 
than the number hatching, the number long or short is entered accord- 
ingly in the proper column In figuring the total of the heavy breeds 
sold, the number of pullets is doubled only when the number of males 
sold is less than the number of pullets sold If the number of males 
IS greater than the number of pullets sold, the total is obtamed by 
adding the actual figures of chicks sold for straight run, males, and 
pullets Heavy breed cockerels ha\c a relatively high sales value and 
therefore are considered the same as straight run and pullets in calcu 
lating the number of chicks sold 

HATCHERY CORRESPONDENCE 

There are many phases of hatchery correspondence the answering 
of mqumes, the reply to specific questions regarding an order, dealing 
with management problems, and response to complamts All this cor 
respondence must be handled so that the person receiving the answ er 
IS completely satisfied and continues to be favorably impressed with 
the quahty of chicks being offered by the hatchery To do this requires 
tact, diplomacy, a knowledge of poultry and poultry problems, and 
salesmanship 

Ansvvermg Inquiries 

All correspondence should be answered promptly This is particu 
larly true of an inquiry received from a prospect for the first time If 
inquiries for chicks are being obtained through advertising in farm 
publications the cost of the inquiry may be from $1 00 to $2 00 or 
even more Because of the cost of the mquiry, it demands the best of 
attention to cut to a minimum the cost of converting an mquiry mto a 
chick customer 

^^^len a large v olume of inqmnes is being received, it is physically 
impossible to give each mquiry a personal, typed answer For those 
who mquire only for a catalog which may have been offered m an 
advertisement, it may be possible to give them an adequate answer 
by sending a form letter which thanks them for their mquiry and en 
closes catalog and price hst However, some inquiries ask specific 
questions and always where a ^ecific question is asked an answer 
should be giv en Personal attenfaon to small details is helpful m sellmg 
the prospect 
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eWl constantly stress the quality of 

the hl/’r® "'I'y the clucks being produced by 

the h 'k “ P™fiteble to raise A short paragraph about 

hvabihtv^'"'^* f program, bloodtestmg, 

hvabihty records, and other sellmg points can be worked into a regular 

qmi^ adverbsmg sent to the in 


Correspondence on management problems should be answered br 
f™'l'ar 'Wth the subject This important task 
snould not be assigned to an merpenenced person mth a ponltly text- 
00 as reference Tbe correct answer to management problems ivill 
0 much to gam the confidence of the buyer This type of service 
nelps make poultry raismg more profitable for the customer and in 
creases his respect and friendship for the hatchery 


Complaints 

Praohcally all hatchenes have complaints at some tune or other 
a y chicks are a higlily perishable product if not handled correctly, 
n ''“der improper condibons losses may be e\cessi\e The hatchery 
riot be at fault in the complamt registered However, re 
gardless of the cause of the complamt, it should be handled in such a 
vajr as to keep the customer if possible, by arriving at some soltihon 
0 the problem which is mutually agreeable with the hatchery and the 
customer A form for determining adjustments in the event of com 
plaints IS as follows 


Complaint Form 

Date 

complaint prompt attention please answer every 
on gj\ en belo^v and return this sheet to us by return mail 
^md of chicks ordered? 

^umber ordered^ 

^umber actually dead upon amval? 

JJate received? 

n.p "ere not the breed ordered, give the exact number that were not 
®d ordered and tell what breed they were 
^^a\e we made any prevnous refund on tins order, and if so what^ 
cbicl^^ 1 were in bad condition when you first received the box of 
TT what was the matter 

did }ou paj for the chicks? 
j > ou consider a fair adjustment? 

fpvt . ^ further remarks on a separate sheet, but please explain in as 
"ords as possible 
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On some cla irns we require an affidavit, but >ou need not send us one at 
ihis bme, smce usually they are not required Please answer each of the 
abo%e questions full> so that we can gne your complamt an intelhgent in 
\estigahon We are always wnlling to adjust any reasonable complamt 
lour busmess is appreciated, and we desire to ha\e you as a customer for 
years to come 

\our Name 

Route Box 

To\%’n State 

In adjusbng complaints, all guarantees roust be strictly adhered to 
By follow’ing guarantees made, and by approaching each complaint 
with a sense of fairness, the larger per cent can be settled satisfactorily 
and without loss of the customer, particularly when the chicle pro- 
duced are actually of good quality Guarantees made by hatchenes 
are \ery similar m their content and guarantee satisfaction on certain 
specific points A fairly typical hatchery guarantee is as follows 

Guarantees 

No clauns will be alloNced other than listed below 

Most of our customers are good chid: raisers and seldom ba^ e any claim 
to put in If we grant adjustments not in keeping with our guarantees it is 
not fair to the good duck raisers who ha\e no dmms, as excessive refunds 
mean higher chick costs Therefore, m order to be fair to all we will be 
gov emed by the guarantees belov> 

Very Important’ Smce we cannot allow more than our guarantees allow, 
it simplv delays matters \^hen you ask for refunds not in keeping with our 
guarantees To get quick action be sure to place claim exactly m accord 
ance with guarantees 

100% Lice Amcol of good, strong chicks, of the land ordered, is made on 
all grades Should any be dead, cnppled, or m bad order just hav e dehv erv 
agent make note of the number m such condition and mail us withm 24 
hours In case of express debvery have agent make notation on delivery 
ticket and send it to us Me will refund m chicks, or money, for the full 
amount of such chicks 

Ttro Weeks Rephcemenis’ Guarantee If you lose more than 5S the first 
two weeks we will replace all over 51 that you lose at one-half pnee pro- 
vided vou file claim withm 15 days from date ducks are delivered This 
guarantee docs not cover losses due to accidents overheating chilling, and 
improper feeding Regardless of cause of loss we cannot make adjustments 
greater than given here To ask for a greater adjustment simply delays your 
claim, as it cannot be honored Therefore, m order to prevent delay, be 
sure to file claim in accordance with guarantees 

95% Senng Acatracy on Pullets Thxs applies to aD grades M e guar 
anlee 95? senng accuracy on pullet chicks Should you receive more than 
5? cockerels we will refxmd the difference between pnee of pullets and 
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cockerels on all cockerels m excess of 5% 
90 days from time chicks are received 
cockerels 


Such claims must be filed withm 
No guarantee as to accuracy on 


The most difficult complaints to handle usuaUy involve some ques 
tion concermng disease outbreaks or transmission of disease clamed 

0 have onginated with chicks purchased from the hatchery. This type 
Ot comjilamt can be of very serious concern to the hatchery The legal 
counsel of the American Poultry and Hatchery Federation has the fol- 
lowing to say concerning legal basis of liability 

casern'f'^ of ^ome people the hatclieryman s l.abihly m 

sales rel H “P“" P'^ of f'*"' of contracts including 

les relahng to domestic animals rather than upon tlie law of negligence 

vheil, .u warranties, it would seem to make little difference 

1 T V exercised reasonable care and diligence m 

seiectmg Jus eggs or m conducting his hatchery practices From a practical 
P im ot view, however, \varTanlies are likely to exist in connection witfi 
most sales and the care with which the baby chick stock is produced will 
oe ot considerable importance 

Basically the halcheryman’s responsibility for sale of diseased chicks will 
or through a breadi of warranty express 

/’ \ second, through fraud or deceit arising out of misrepresenta 
bab^' *h k the violation of a statute regulabng the sale of 


0 nimimize the risk of the customer collecting damages, the hatch 
cry should follow all known bloodtesting, fumigation, and otlier good 
sease control measures Further, the hatchery should be in a posi 
bon to back up advertising claims The “secret ' of successful customer 
re ations is summed up in the following from the APHF discussion of 
this subject 

not^^ hatclieryman tells tlic customer the whole story uid docs 

nf facts which the purchaser has a nghl to know. Ins risk m cases 

"IS kind should not be loo great 

General 

( correspondence in general should reflect the personality 
j "'iteherj owner It should be friendlj and to the point Astud> 
otters received from successful business firms will give man> liints 
0 adaptations of phrases, words, and sljle of writing that will be help 
building business letters which will make people enjoj dealing 
the lutchery 



STANDARD CHART OF ACCOUNTS FOR 
HATCHERIES 

BALANCE SHEET ACCOUNTS 


1— iSSETS 

11 — Current Assets 

111 — Cash on hand 

112 — Cash m bank 

114 — ^Accounts recenable 

115 — ^Notes recei\able 
119 — entones 

12 — Fixed Assds 

121 — I^nd 

122 — Buildings 

123 — ^Equipment 

124 — \utos and trucks 

13 — Resertefor Depreciation 

132 — Buildings 

133 — ^Equipment 

134 — \utos and trucks 
15 — Prepaid Expenses 

151 — ^Insurance 

152— Taxes 
10 — Other Assets 

101— Ltiltt> deposits 

102 — Other deposits 


2— LIABILITIES 

21 — Current Liahihlies 

211 — Accounts pajable 

212 — JTotes pajable 

214 — Sales tax paAable 

215 — ^UnemploMnent tax 
219 — Accrued pajToll 

22 — Deferred Liabilities 

221 — Customers' deposits 


3— NET WORTH OR CVPITAL 
\ND SURPLUS 

31 — Capital 

311 — Capital stock or Owners’ 
>D\estment accounts 

32 — Surplus 

821 — Earned surplus or 
Owners’ drawing account 


PROFIT AND LOSS ACCOUNTS 


4- — 

401 — Chicks — Local 

402 — Chicks — Outstate 

403— Eggs 

404 — Equipment and reiiieiliej. 

405 — Feet! 

400— Other 

407 — Custom hatching 

5 — Purchases 

501 — Hatching eggs 

502 — Chicks bought 

504 — Equipment and remedies 

505 — Feed liouglit 
C — Expenses 

COl — Ilatcberj supplies 
C02 — Salaries and wages 

603 — Heat power and water 

604— Reiiairs and mainlenanre 
f05— llalchcri general exix-nsc 

Courloi 


6 — Expenses (continued) 

COG — Shipping boxes and pads 

C07 — Parcel post and express 

G08 — ^Truck and deli\erA expense 

cot) — \d\ ertismg 

CIO — Rent and insurance 

Oil — Telephone and telegraph 

C12— Tax expense 

CIS — Office supplies and expense 

014 — Refunds to customers 

615 — ^Donations 

GIG — Bad debts 

7 — Other Income 

701 — Interest reccuttl 

702 — Discount taken 
709 — ^Miscellaneous 

8 — Other Deductions from Income 

801 — Interest paid 

802 — Discount allowM 


\iiicncan PmiUrs and IlalclicrA Inlcration, I\an>as Cil\. Mo 
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STANDARD BOOKKEEPING SET FOR 

hatcheries 

American Poullry and Hatcheiy Pederalion 

1 Eeeorf of Cash Beceu ed— 6 sheels— 12 pages 

3 n Out— 1“ sheets-24 pages 

4 OrdtB:gr:;:!!lT^eVts“‘^ (Eachpagema, be used for four months ) 
a lasurance Record— 2 sheets 

“ So“sX® et-Tshee^s"'''"" 

8 Iiuenlorj Record— 2 sheets 

9 One Binder 

One Set of Dn iders post lock ke\ and extension posts 

a'era'iTafdiers ‘'’r n'l" 'T'’^ "■"r”'-''' Kars record for the 

f'-om file lot.™ 1 Wdilional sheeU of each form maj be ordered as needed 

Ion er right If T ^•'ociation in the quantities shown at the 

^‘Snt and at prices indicated 


INSTRUCTIONS 

out designed for use either in conjunction xv ith or n ith 

erj 1 clinrt f ® general ledger nla^ be used b\ the batch 

general I H ®®^unts is included tberenith and instructions for posting to the 
cash recent? accounts Iia\e been proxided at the bottom of each page of the 
Used u \ T ®ul forms Ordinanh this should be 

Uatcheries afaose 100 000 capacity 

111 without a general ledger the instructions re 

carried fo ^ ignored In such cases it is suggested that the totaU be 

readv ci. from page to page until the end of each ^ear thus proiiding a 

of the business for the entire sear 

records f i ^^ceived Each daj the register tickets order blinks or other 
for the receu ed should be added and the total amount of cash receis eti 

form should be entered in the Total Cash Received column of the 

mined a amount collected for each class of sales should then be deter 

Sales "\ *n the respectise columns under the heading ‘ Ilatcl er\ 

oollecled^ other cash recent such as mone^ put m b^ the owner interest 
m t! e Q.^^^'^ods of sales of old hitchen equipment etc should lie entered 
Account Beceneil column with an appropnite explanilion in tie 

*^oul(i g oo'umn Tlie amount entered m the Total Cash Beceivctl column 
f^iuk °f amounts entereil in all other columns except tlie 

®Posit column The latter column tt prortdel for use only tchen a yen 
^^Positel hy the hatchery or as a memorandum record of anounts 

u m the hank 
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STAM)ARD BOOKKEEPING SET FOR 
HATCHERIES (Continued) 

Ilecord of C/urct-* and Ca-ih Paid Oui CasH paid out each da^ siiould be suni- 
manzed and total amount should be entered in the “Cash Paid Out” column 
The detail of the \anou? items mating up the total should be entered under the 
respecli'e column headings Am amounts used bs the owner for personal 
expenses should liC entered m the column headed “Owner’s '\\ ithdrawal ” 
Such items are not expenses of the business aod should not be so classified 
It is suggested that where a senes of conseculi\el^ numbered checks are drawn 
for the purchase of hatching e^s, onlt/ the Mai thereof he entered tn the “Amount 
of Checi ' and “Hatching Egg» eolumtu In all other cases each check should 
l>e entercfl separatelj on the record showing the date, the name of the person 
to whom the check ls draw n, the check number, and the total amount of the 
checL The amaant should then be eateced m the cofuran praiided for that 
of expense i e a check for fi%e dollars in pa%Tnent of a water bill would 
lie enterwl in the amount of check column as ^ DO and then be shown in the 
‘ Heat, Power, and ater ’ column os $3 00 

\s each page of the form is compleleil all the columns should be added Tlie 
totals should then lie proved as follows Tlic total of the “Amount of Check” 
and “Cash Paid Out" columns should equal the total of all other columns 
Order lleguter \n onler register sheet should )>e prepared /or each hatch to be 
set As orders arc receisol each onlcr should be entered m detail on the left 
land page of the regwler Tlic “Delners ’ column is left open to be checkerl 
as the onlers are fiU«l and shippwl to the customer The number of chicks 
ortlererl should Ije entcreil in the column prosided under the respectise breerl 
and grade on the oppo-ute page Tlie niimlicr ordered should then lie dwiucleil 
from the estimateil liatch sliown at the top of the column and the unsold bal- 
ance entereil iti the column proMde*! \s the orders are entereil the number 
sliouhl l»e ileducle<l from the pres lous unsold balance thus pros iding a quick 
reference as to the asaiUble niimlier of chicks of each breeil and grade to be 
liooked 

Prior to slupraenl of a liatch the onler register maj l>e res icwe«l to insure that 
all balances <liie on onlers ha\e lieen receised Tlien as shipments are made, a 
check should lie plice.1 in the IWixers column to record that each onler is 
shippeil 
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STAiVDARD BOOiaCEEPRVG SET FOR 
HATCHERIES {Continued) 

the current month Von deposits not nppennng on the hink stnlenieiil should 
be entered on the form nnd tlie reconciliation can be completed In tins conncc 
tion it IS suggestetl lint nn\ deports uhidi do not ^ppe^^ on the Innk slate 
ments uilhm a few dT,\s after the check stub book enlr\ should be brought 
to the attention of the bink for in\ csligation 
Insurance Uecord The insurance record is pro\idcd as a pernnnent record of 
insurance carnwl b\ the hatchen as well as a reidN reference sheet from whicli 
the liatciier\ owner can obtain a quick sumninr> of insurance m force Tlie 
information to complete the form can be obtained from insurance policies pur 
chased 

liccord of liiiildings ilacfmtert; and Equipment Otened This form Ins been 
designed as a permanent record of fixed assets owned bx the hatclierx Space 
has been proxided thereon to enter the ileprecmtion each xear and the final 
disposition of the asset This record will prondc all the necessur^ information 
f^ciuired for deprecmtion <chedu!c» on annual income tax returns and should be 
retained as long as the business is operated or until final tax returns haxe been 
examined 

Entries should be made ou the form each time additional equipment is ac 
quired and whenexer an item of equipment is sold abandoned, or otherwise 
disposed of At the end of each jear the depreciation for the xear on each item 
owned should be determined and entered m the column for the xear The col 
umn Total represents the amount of depreciation to be entered on the tax 
return The amount of depreciation to be taken on on item acquired or dis 
posed of in the xear should be prorated in that jenr 

^o/e Register This is a combination form to record tlie amounts of both notes 
pajable (liorrowetl iiionej) and notes rccci'abic (monej loaned) It is suggested 
that when the xolume of notes liandletl is xerx large separate pages should he 
ii'^ed one for notes rcceixable and one for notes paxable Entries should be 
made on the note register ns soon tv* a note is issued or recei\e<l IMien final 
pajment his been mndc or rcceixed on a note the note should be marked off 
h\ draxMiig 1 1mc through the niiiouiit of the note 

inrentnry Rccort Ihis form is proxided to be inserted in the bmdtr after 
ui'eiitories nre tomplctwl It is suggcstoil that uixenlorj items be listetl di 
rcctl^ on the sheets as the inxtiitorj is taken Care should be e\ercise<l to in 
sure tint a(Ie<{u vtc descriptions ore cnlercsl in order that the mxeiitorx will he 
Properlx prim! lor exnmi>Ie in iiix entori mg feed the item cohinm slioiihl 
^low tlip II, p of |j,p 1 e 100 lb sacks 

*he amount to bo entered in the ‘Niimlicr of Items cohnnn should then rep 
resent the mmiber of 100 lb sucks and not the number of pounds 

After entering the tost of each item the total cast sliouhl be obtainctl nn<l the 
xoliiinns totaled to dclcnnmc the xnliie of the inxentor^ 



15 

Chick Deliver)' Methods 


The devdopmcnl of commercial liatchcncs has made it iiecessar> 
for chicks to tra\el Rah) chicks, when rcadj for dclisery to the 
customer, are either picl^ed up at the hatchery b) the customer, deliv 
ered by auto transport, shipped b> rail or parcel post if the aistomcr 
IS located at a distance, or shipped by air in the c\ent of extra long 
distance or oxerseas sliipment 

Parcel post is the most common method of transportation but truck 
tra\ el is gaming in populanty, csiiccially since the ad\ ent of the broiler 



Fig 15-1 Truck shipments of chicks are becoming more important as a means 
of delivering chicks to customers (Courtesy Hubbard Farms Walpole N H ) 


cluck busmess which may call for thousands of chicks to be debt ered 
to a single customer Air shipments, once widely used by hatcheries, 
were curtailed first by World War II restrictions on air travel and then 
by the greatly mcreased air rates which made the air shipment of 
baby chicks almost prohibitive Some hatcheries uhich make large 
shipments of chicks into certain areas, obtam the services of a private 
plane flying service, and have their chicks deh\ered duect to the cus 
tomer by air without the necessity of changing air lines and ivithout 
delays such as might occur on regular scheduled commercial flights 
276 




Chick Delivery Methods 

fvwT™''" frequently be chartered at a reasonable cost 

where large shipments are involved 

Regardless of the method of transportation, the chicks should be 
f„ '™’* ventdated boxes, be properly labeled and tied 

or rail or an shipments, and should be shipped on a schedule which 
will assure delneiy within 60 hours after hatching 


Rail Transportation 

Although shipment by rail stdl remains a widely used metliod of 
of R, 'S being rapidly curtaded as a result of the tendency 

im, a branch Imes and eliminate local stops Con 

for rad service and a preference among large buyers 

mpf>. will no doubt lead to less use of rail service as a 

fZ.r l. delivering chicks in the future Despite the trend toward 
irnnri c however, hatchenes shipping by rail report reasonably 
success^*^^*^^ ability to ship into the more distant zones with 


entire! ra number of mad carrying trams is due almost 

or sir! °‘®™‘'lrauance by radroad companies of service on branch 
on tf, ° raany trains on the trunk or mam lines A 4 year table 

sent !i,"T,. fr®'"® operating, as reported by Boles (1952), pre 

sents the followmg facts ' f- 1 ' 


1 ^ lo^^ ^®ra were 19 404 mail carrying trams 
n 1940 there vv ere 9 563 maxi carrying trams 
n 1945 there were 8 830 mail carrying trams 
n 1950 there were 6 794 mail carrying trams 

With fewer trams to carry chicks by parcel post, the Post Office De 
has let contracts to private truck operators with the under 
nding that they will furnish equipment which will give adequate 
protection to perishable shipments such as baby chicks 
fn October 1951, the Post Office Department issued specific instruc 
JOns concemmg the heabng and ventilating of trucks as a protective 
measure for the baby chick traffic These were in part as follows 

t "^^rding to tests conducted by officials of the Department of Agncul 
re baby chicks which have a body temperature of about lOOT wiHwitli. 
'rnd cold weather for a short time better than hot weather 
^ ymee the chicks will retain body heal for a considerable time but can 
01 Survive temperatures m excess of about 106*F wathout ventilation it is 
ssential that air space be provided in two sides of the boxes and that the 
dicks not be packed solidly except possibly in cold weather when transit 
•rne does not exceed one hour or so If a tnick is stalled on a hot day, jt 
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may be necessary to remove boxes from the truck to a place not in the sun 
and shift other boxes in the truck so as to provode air space on all four sides 
thereof 

Normally a few inches of air space on two sides of the boxes is adequate, 
and the air space should be from front to back m the tnick Temperature 
in the top of the truck x\ill be greater than on the floor and loading of 
chicks near the top should be avoided so far as practicable during hot 
uealher 

Chicks will begin to peep loudly at temperatures slightly over 100*F 
which may be considered a warning that ventilation must be checked 
Brooding temperature is at 90*F 

Temperatures of 40*F avill be tolerated for three or four hours, since 
temperatures inside the boxes wiH probably be around 60*F Chicks which 
are chilled Or overheated on the initial dispatch will be more susceptible 
to other subsequent temperature changes 

Trucks with heating facilities should not be heated to a temperature oxer 
70®F during cold weather 

It will be noted from the foregoing that ventilation to prevent overheating 
IS of primary importance, and it appears that trucks used for these shipments 
must be properly venblated 

Heating dunng cold weather is of secondary importance especially since 
chicks mU maintain body temperatures for short periods of tune and there 
may be some question as to whether beating facilities should be a require 
ment generally 

The foregoing instructions and specifications were based on the 
understanding that transit time by trucks would not usually exceed 2 
to 4 hours and that baby chicks would not ordinarily be dispatched 
dunng freezing weather or during the extremely hot summer months 
Boles further reports that postal clerks are required to submit a 
report when railway employees fail to handle chicks properly, as fol 
lows ( 1 ) when chicks are not properly protected against the elements, 
(2) when chicks are covered with bags of mail to the extent of pre 
venting adequate ventilation, (3) when boxes of baby chicks are so 
plied in cars that a minimum of approximately 4 inches of clear space 
under normal conditions or 6 inches during hot weather, is not mam 
tamed between the boxes and sides of the car and between each pile 
of boxes, (4) when boxes of chicks are piled more than 10 high under 
normal conditions or more than 7 high dunng hot weather, (5) when 
chicks are placed too near heated radiators or steam pipes 

Hatchenes have overcome some of the difficulties of rail shipments 
by working closely with postal and express officials A group of hatch 
enes m Michigan has obtained tiie services of an expediter, who meets 
the tram at the Chicago terminal and sees that the chicks are promptly 
transferred to the proper trams and protected from the weather ele 
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handImgofSj?h.Dm ' P™“>P‘ 

Such se^L b> 1 ^°T "■''= frequent dekjs 

assuring dehsen of r *e'J Pe«on cau be helpful m 

Truck Transportation 

ma^^W “r^°be "beu properly handled It 
attenbor, n T ‘b’’* ‘'“es not pay careful 

dehserj an<fl!tt "’'“"‘““ee. anre of pay loads related to distance of 
The * essenbals of successful truck operabon 

which one h'ab.h ’"'‘™‘^bons and notes on truck morements of chicks, 
lenrs of truck taTsp^rfahm P™’' 

tam^empmtarbehie/' -T ® ™POrt“nl single factor Main 

hen reg^Wi p if possible, but conbnue tlie circula 

2 less d,e„ ^ air must be circulated, whether heating or cooling 

Inick to give better venhl’i, °‘*t’ "'“ebs of hoses through the 

^ ^ 6 oetier \enhlahon to as manv sjr?pc nf »K«» -.—. 1 . 1 - 


“Pacity loads 
pan hds may have 1 fi 


as many sides of the stacks as possible 
m vvami weather, use open or screened hds 


4 In hT![ "11° ^ “t from the center of the hd 

‘ban IS no™X “"fr ®® °b.cks per 100 size bos earlier 

more room an/v°°11i 1' 'bipments Oversize chick boses wall provade 

5 “o™ anti sentilahon for the chicks 

ifnver, and"b1"l'' P'^obealed or precooled before loading Have in\ Dices, 
® If m >1 ready for the tnp before loading chicks 
'ojcesandrn^ grouer, dealer, or breed is m\oI\ed number m 

sexinp n ^^Ponding cluck boxes Stack all boxes m truck so that num 
~ In stickers are facing unloading direction 


‘omaintarn 

Unloading 


exfremes of heat or cold, use false door uath 


temperature 


canxas flap at bottom 


in truck and pass chicks through it, especially when 


truck floor should be coiered with duck 


hoa^^°1 '°"S^“'nnce hauls, 

^ On di cushion xabralion and improve au- circuhbon 

^ ihroimK 1 hauls, can> a few extras in a separate box for each order 
chicks ^ before 1 — 1— -i.. t .. . . 


■ arriving at destination and replace dead t 


eak 


*^>ed, ^dvaI]ce of approximate time of arrival If dt 

^^•gate used for an> hauling other tlian chicks, sucli as for eggs, 

I 2 Keen jo^ding and allow to air thorough!) before loading chicks 
‘^cliven J-. *^ck Washed and m good repair Clean inside after each 
fiver must be iital and courteous at all times 
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may be necessary to remove boxes from the truck to a place not in the sun 
and shift other boxes in the truck so as to provide air space on all four sides 
thereof 

Normally a few inches of air space on two sides of the boxes is adequate 
and the air space should be from front to back in the truck Temperature 
in the top of the truck will be greater than on the floor, and loading of 
chicks near the top should be avoided so far as practicable dunng hot 
weather 

Chicks will begin to peep loudly at temperatures slightly over lOO'F 
which may be considered a warning that ventilation must be checked 
Brooding temperature is at 90*F 

Temperatures of 40*F will be tolerated for three or four hours, since 
temperatures inside the boxes will probably be around 60*F Chicks which 
are chilled or overheated on the initial dispatch will be more susceptible 
to other subsequent temperature changes 

Trudis with heating hcihties should not be heated to a temperature o^ er 
TO'F dunng cold weather 

It will be noted from the foregoing that ventilation to prevent overheabng 
is of primary importance and it appears that trucks used for these shipments 
must be properly ventilated 

Heating dunng cold weather is of secondary importance especially smce 
chicks will maintain body temperatures for short penods of time and there 
may be some question as to whetfier heating facilities should be a require- 
ment generally 

The foregoing instructions and specifications were based on the 
understanding that transit hme by trucks would not usually exceed 2 
to 4 hours and that baby chicks would not ordinarily be dispatched 
during freezing weather or dunng the extremely hot summer months 
Boles further reports that postal clerks are required to submit a 
report when railway employees fail to handle chicks properly, as fol 
lows ( 1 ) when chicks are not properly protected agamst the elements, 
(2) when chicks are covered with bags of mad to the extent of pre 
venting adequate ventdation, (3) when boxes of baby chicks are so 
pded in cars that a minimum of approximately 4 inches of clear space 
under normal conditions, or 6 inches dunng hot weather, is not mam 
tamed between the boxes and sides of the car and between each pde 
of boxes, (4) when boxes of chicks are pded more than 10 high under 
normal conditions, or more than 7 high dunng hot weather, (5) when 
chicks are placed too near heated radiators or steam pipes 

Hatchenes have overcome some of the difficulties of rad shipments 
by working closely with postal and express officials A group of hatch 
enes m Michigan has obtained the services of an expediter, who meets 
the tram at the Chicago terminal and sees that the chicks are promptly 
transferred to the proper trams and protected from the weather eJe- 
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»c 15— i Sc\cral (\pe5 of transportation in use b\ modem liatchcnes mcluding 
i>Line school bus \nns \-anettes panel trucks and cam alls (Couiless Com 
BlU Hatchencs Jolirt lUinojs ) 
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may be necessary to remove boxes from the truck to a place not m the sun 
and shift other boxes in the truck so as to provide air space on all four sides 
thereof 

Normally a few inches of air space on two sides of the boxes is adequate 
and the air space should be from front to back in the truck Temperature 
in the top of the truck will be greater than on the floor and loading of 
chicks near the top should be avoided so far as practicable during hot 
weather 

Chicks wall begin to peep loudly at temperatures slightly over lOO’F 
which may be considered a warning that venhlalion must be checked 
Brooding temperature is at 90“F 

Temperatures of 40*F will be tolerated for three or four hours since 
temperatures inside the boxes will probably be around 60 F Chicks which 
are chilled or overheated on the initial dispatch will be more susceptible 
to other subsequent temperature changes 

Tnicks with heating facihties should not be heated to a temperature over 
70*r during cold weather 

It will be noted from the foregoing that ventilation to prevent overheating 
^is of pnmary importance and it appears that trucks used for these shipments 
must be properly venblated 

^ Heating dunng cold weather is of secondary importance especially since 
chicks wall maintain body temperatures for short periods of tune and there 
may be some question as to whether heating facilities should be a require 
ment generally 

The foregoing instructions and specifications were based on the 
understanding that transit time by tnicks would not usually exceed 2 
to 4 hours and that baby chicks would not ordmanl) be dispatched 
during freezing weather or during the extremely hot summer months 
Boles further reports that postal clerks are required to submit a 
report when mlway employees fail to handle chicks properly, ns fol 
lows (1) when chicks are not properly protected against the elements 
(2) when chicks nre covered with bags of mail to the extent of pre 
venting adequate ventilation (3) when boxes of baby chicks are so 
plied in cars that a minimum of approximately 4 inches of clear space 
under normal conditions or 0 inches dunng hot weather is not mam 
tamed between the boxes and sides of the car and between each pdc 
of boxes (4) when Ikixcs of clucks are piled more than 10 high under 
iionnal conditions or more than 7 liigli dunng hot weather (5) when 
chicks are placed too mar heated radiators or steam pipes 

Ilatchcncs have overcome some of the difliailties of rail shipments 
by working closely with postal and express officials A group of hatch 
ones in Michigan luas obtained the strvicts of an ixpixliter who meets 
the tram at the Chicago terminal and secs that the clitcks arc promptly 
transferred to the proper trains and protectctl from the weather ck 
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may be necessary to remove boxes from the truck to a place not in the sun 
and shift other boxes m the truck so as to provide air space on all four sides 

Normally a few inches of air space on two sides of the boxes is adequate, 
and the air space should be from front to bade in the truck Temperature 
in the top of the truck will be greater than on the floor, and loading of 
chicks near the top should be avoided so far as practicable dunng hot 
weather ^ 

Chicks %\ill begin to peep loudly at temperatures sbghtly over lOOT 
which may be considered a warning that ventilation must be checked 
Brooding temperature is at 90*F 

Temperatures of 40*F will be tolerated for three or four hours, since 
temperatures inside the boxes will probably be around 60*F Chicks which 
are chilled or overheated on the initial dispatch will be more susceptible 
to other subsequent temperature changes 

Trucks with heating facilities should not be heated to a temperature over 
70'F dunng cold weather 

It will be noted from the foregoing that ventilation to prevent overheating 
is of primary importance, and it appears that trucks used for these shipments 
must be properly ventilated 

Heating dunng cold weather is of secondary importance especially since 
chicks wll maintain body temperatures for short periods of tune and there 
may be some question as to whether heating facilities should be a require 
ment generally 


The foregoing instructions and speafications were based on the 
understanding that transit time by trucks would not usually exceed 2 
to 4 hours and that baby chicks would not ordmanly be dispatched 
during freezing weather or dunng the extremely hot summer months 
Boles further reports that postal clerks are required to submit a 
report when railway employees fail to handle chicks properly, as fol- 
loivs ( 1 ) when chicks are not properly protected against the elements, 
(2) when chicks are covered with bags of mail to the extent of pre 
venting adequate ventilation, (3) when boxes of baby chicks are so 
piled in cars that a minimum of approximately 4 inches of clear space 
under normal conditions, or 6 inches dunng hot weather, is not mam 
tamed between the boxes and sides of the car and between each pile 
of boxes, (4) when boxes of chicks are piled more than 10 high under 
normal conditions, or more than 7 high dunng hot weather, (5) when 
chicks are placed too near heated radiators or steam pipes 

Hatchenes ha\ e overcome some of the difficulties of rail shipments 
b> working closely with postal and express officials A group of hatch 
enes in Michigan has obtained the services of an expediter, who meets 
the tram at the Chicago terminal and sees that the chicks are promptly 
transferred to the proper trams and protected from the weather ele- 
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SnVtack™ “P -Sgs, etc, with the 

the'^mcrsn“f'tl?fr!f° “ P''“"‘? “"“S •>"= tack out of the cab of 

safeS v„,fh, " r™'' r'^ ""* "'t“t « test 

guard you have as long as you have good drivers. 

doiv^Thp where we sometimes have to pile a few boxes 

do™ the cuddle, we allow plenty of room for the dnver or h.s nss'stant S 
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Calhoun Hatcliciy cinch delnery Iruch, showing cquip- 
eashcah 'entdating, and stacking cluck boxes The automatic butane 

"g sjstem can be controlled to xMlliin 5 degrees of any set temperature 
(Courtes)’ Callioun Hatchery, Montrose, Missouri ) 


you'^Mn^ch"^! cliecking the boxes, because in this sj'stcm 

\yg 1 ^ny individual box witliout moving otliers to get to it. 

sidp'^^ 5 Jn-type ventilators on the front of Uie body, 2 high along 
file truck’ \ T 0*1 fJic back of 

of ’ , m Nvarmer xveather can be rcmoied to allow free move- 

Witij directly through the truck wliilc moxing 
^reakdox spaced in tins manner, you can slop the truck in case of 
except o'^ oUicr reasons, and not have to worrj' about overheating 

^feme f ” days. In New England, our climate is as probably cx- 

where’ jITu hot to extremely cold in the course of n v ear, as any- 

vvhr pounlr>', and this type of transportation nugbl not fit in an 
•"c it Is extremely hot practically all the time. 
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13 In hot weather, hatch chicks so that they may be graded and counted 
and loaded out early They should be delivered to the grower not later 
than 8 or 9 A M and earher m very hot weather It may be more desirable 
to dehver at mght m extremely hot weather 

14 Driver should lacttully collect payment for load upon 

15 Tram driver carefully on all points of track sera.ee He ^ 
when to use heat and when to use cooling to keep the chicks comfortable 
The drivers important job is to dehver chicks that are m good condition 
and to maintiin customer good wiH 



gasoline motor mounted on the front of the truck which operates the motor 
dnven air-circulaling fan inside the truck independent of llic truck motor 


(Courtcs> Calhoun IIatchei>, Montrose, Missoun ) 


Rack Transportation System Hatcheries that haul chicks for long 
distances ha\e found that racks in the truck provide better ventilation 
and permit the chicks to nde comfortably with adequate air circulation 
around the botes 

Cobb (1952), describing the rack transportation s>stem used 1>> his 
hatchcr>, writes as follows 

Our rack transportation system was evolved over a long senes of tmb 
and the basic idea behind il was to separate the boxes to allow ventilation 
completel) 'iround them There is at least a 3 to 4 inch space between 
each box as lhe> re placed in the tnicV II is not effiacnl from the point 
of view of spice However, the ricks arc on citli side of the Imk 1>, md 
a 19 foot bod> tniik can carrj approxim ilc1> 20 000 chicks in tins nnnntr 
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Fig 15-4 Se\era.l tjpes of ttansportabon in use by modem hatcheries, including 
plane, school bus, sans, \-anette$, panel trucks, and carr>-alls (Courtes> Com 
Belt Hatcheries, Johet Illinois ) 



A*? Chicks being loaded from deh\cr} truck to plane at the airport for 

“'ery to a distant customer (Courtesy Com Belt Hatcheries, Joliet, Illinois ) 
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In cold weather, the body of our tnicl can be completely closed and ven 
tilated only through the 5 ventilators on the top, which >vill talce off the 
excess heat, and, of course, natural body leakage will bring in as much 
fresh air as you would need on extremely cold days 

The major thing, of course, is the ability of the driver to determine when 
his chicks are too hot or too cold, and, without him, I doubt if there is a 
100 per cent foolproof automatic system in the country 

Most hatcheries tend to have trucks that are too big for them anjway 
If you are hatching 40,000 chicks in a hatch, I see no reason to have one 
great big truck to haul 40,000 chicks The chances are that they are not 
all going to the same peison anyway, or e\en in the same area in most 
cases 

We hatch 140,000 a week and have 5 trucks to deh\ er Since one of 
them may go to Maine, another to western Massachusetts, another to Ver 
monl, and another to Cormecticut, our loads usually don’t average more 
than 12,000 to IS 000 at i time Occasionally, you might have to send hvo 
trucks to the same general area, but it gets your chicks off earher and under 
the stoves, rather than making one man make six or seven dehvenes 

Truck Vcntllahon The requirements for ventJation of chick truck 
bodies have evolved largely through a system of tnal and error by 
vanous hatchenes Correct and adequate ventilation is essential at 
all times to assure delivery of chicks id good condihon 

For winter delivery, the tendency of inexpenenced persons who 
attempt truck dehvenes is to overheat and underv entilate the load 
Many trucks use an alarm system to warn of overheating, the dnvers 
check the load at hourly intervals to assure correct heat and \ entilation 
Some hatchenes have experienced problems with carbon monoxide 
poisoning of chicks caused by exhaust fumes from the truck filtenng 
into the truck body This should be checked carefully before a new 
truck IS put on the road 

For summer delivery, plenty of air circulation is essential to move 
away the heat that is given off by the chicks in the boxes Since the 
6a6y cAicil u’ces not sweat, the circufation ol” air ifoes not coof the chick 
by evaporation as many seem to believe, but air circulation does move 
the hot air away from the chick Some hatchenes employ ice or com- 
mercial refngeraling systems in the summer to keep the chicks cool 
Mhen the truck temperature is maintained at 75°F by cooling, less air 
circulation is needed to keep the chick comfortable 

Any lieating or cooling system should be operated by a motor or 
other means independent of the truck motor Temperature control 
systems that depend on the truck motor for operation may become in- 
effective if the tnick develops motor trouble or for other reasons is 
forced to stop 
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1 ^' Inside of chick tnick body Note manner of loading and holding 

cut^^ place ttitli flexible spring supports. Also note tliat back of truck cab is 
out to alJon drner to constantly clieck on temperature and condition of the 
load (Courtesy Nichols Poultry Farm, Kingston, N. H ) 

The truck body developed and patented by Davis (Fig. 15-7) has 
f ''®^^ation system which directs a flow of air from floor to roof of the 
interior of the truck. According to Davis, this system 


Co natural rise of warm air. Tlie flow is short, direct, and easily 

into fh important, the air is caught by the box co\er, by-passed 

tio k main stream of air continuing upward sets up a suc- 

box which sucks the by-passed air up through the 

^'er and out into the main stream again. 

A controlled and even distribution of air is maintained in tlie Davis- 
®signed truck body by the following means: 

floor of the truck body are two ducts, each one measuring about 
slot "idth of the body. On eadi side, at the top of eacli duct is a 

» oischarging air straight up, with the result that 4 \ertical nails of air 





Fic 15-0 Intenor y\ew of pbne being loaded wth bab> ehSclj Hatches 
owner at left checks tlie loading and count of boxes for each customer. (Couites> 
Com Belt Hatebenes, Joliet, Illinois ) 


One of the most careful studies of truck body requirements for cor- 
reel \ enhlation of baby chicks has been made by Da\is (1951). Some 
of the requirements of successful chick truck body design according 
to Da\ is are: 

1. Abote all, it must be dependable. 

2. Effecti\e at extreme summer and winter temperatures. 

3 Easy to control. 

4. E^s>' to understand. 

5, Eas)’ to load and unload. 

6 Ability to load assorted sizes of boxes, eggs, etc. 

7, No dch>dration of the birds. 

8. Dritcr must ha\e means of knowing at all times conditions in the 
truck body. 
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Me estabMied from front to back of the body, behveen «hich the chicks 

rate^thM'Il. ^ slots, each one sucking air at the same 

that 4e slots in the floor are discharging it Thus the 4 walls of nir 
are ^ntrolled from floor to roof, and all 4 ^mpartmenbk all bo"e^^ 

Thr^sr™"' “ n“''i toniperature 

.t fenTh r'l ‘‘4 f™” *<= pass 

sniper i n « ‘o d-e outside, nhich is done in the 

iK. h ° ‘ circulate the air through the load and pass it back to 

bSn A d ■ ' “ point in 

uecween A damper controls the dual function 


The advantages of the above system, as listed by Davis, are no de- 
>dration of the chicks, even air flow throughout, ease of temperature 



Fig 15-10 Regardless of the 
method of transportation, an in 
formatn e and attractive label 
With instructions On proper han 
dhng IS helpful in assunng 
speedy deli\er> to the customer 
(Conrtes> Amencan Poultiy and 
Hatchery Feclention ) 



heating abiht) for small loads, controlled air flow, mo\ Ing 
cffectnencss mth either of the two blow- 
» to 7 Iiours* operation from the battenes m the e\ent of complete 
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Fic 15-8 TnicV design ma> ha\e to be altered for different sections of tlie 
countr> Tlie above shows t>T}es of transportation in use by a Southern hatchery 
(Photo coiu'fes> Oak Crest Poultry Farms Jacksonville, Florida ) 



Fic, 15-9 Cluck Iramport truck with capacitv of 20 000 chicks per load It i* 
oimplctclv itisubtrd. lus heating as well as cooling ••ejuipment, automatic sanders 
for IravTl nvcT ict* in winter, etc Note switilalion slots on front and tides of 
truck. (Courtesy Oirlslie Fbuhry Farmi, Kingston. N II ) 
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are established from front to bick of liie body, behveen vhich the chicks 
rIL tw xt- , ^ o"® sucking air at the same 

arl rlnf n discharging it Thus, the 4 walls of air 

ntrolled from floor to roof, and all 4 compartments of all boxes receive 
e same amount of air, at the same speed, volume, and temperature 
iiie system is a dual system It \vill take all air from the outside, pass 
It through Ae load and discharge it to the outside, which is done m the 
ummer Or it will circulate the air through the load and pass it back to 
e heabng umts again, takmg only enough outside air to keep the inside 
atmosphere fresh, which is done in winter It will operate at any point m 
ehveen A damper controls the dual function 

The advantages of the above system, as listed by Davis, are no de- 
hydration of the chicks, even air flow throughout, ease of temperature 



Fic 15-10 Regardless of the 
method of transportation an m 
formative and attractive label 
with instructions on proper han 
dling IS lielpfiil in assuring 
speedy deliver) to the customer 
(Cmirtes) Amenenn Poiiltrv and 
Ilntcherv Federation ) 


TURKEV 

PeuitA 



ttinlrol, good Iieiting abilit> for small loads, controlled air flow, mo\ ing 
or standing still, 90 per cent clfectisencss svith cither of the two hIo« 
ers, 6 to 7 hours’ operation from the battenes m the csent of complete 
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generator failure, batteries easily obtained any^vliere, dual wiring sys 
tern gasoline, gas, or electric heaters may be placed anjaihere in the 
truck without affecting the system should the truck engine fail, each 
winng system and motor individually protected, truck may be loaded 
in any manner, as long as air slots arc not co\ercd 
A variety of box sizes may be carried at one time, all equipment is 
easy to service, damaged parts are easily obtained, the driver is con 
stantly aware of temperature and ventilation conditions in the body 
of the truck, and the system is easy to understand and is dependable 



Fig 15-11 This vanette type lr\ick body was specially designed for baby chick 
delivery serxice ( Courtesy Herman Body Co , St Louis Missouri ) 


Several companies that manufacture truck bodies have become in 
terested in developmg bodies for chick debvery trucks (Figs 15-11 
and 15-12) As these concerns continue to study the problems of 
truck delivery and develop better systems of ventilation and heating 
control we shall see increased use of trucks as a means of delivery 
The Driver Truck deliveries of chicks ha\e created problems for 
hatcheries which were never encountered when rail shipments of chicks 
were the chief mode of delivery The fact that many of these problems 
are new and previously not encountered means that no set pattern of 
solution has been worked out for other hatcheries to follow 
The dn\ er of the truck must underetand from the behavior of chicks 
whether or not they are comfortable He must be interested enough 
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m his job to check his load carefufly at frequent intervals during the 
raurse of the journey to the customers brooder house He must W 
as maintenance, servicing, and load limitations, so 

o keep dmvn repair and maintenance costs He must hai e a good 
■ ppearance and be informed and interested enough to impress^ the 



dig , Intenor Mew of \anelte Ij-pe tnicL bod> shoun in Fig 15-11 Note 
a justable exhaust openings and the fans for air circulation attached to tlic 
ceiling (Courtesy Herman Body Co St Louis, Missoun ) 


onier faxorabi) He must be firm and tactfullj persistent in his 
each load of chicks upon deliver) 

^ dnver should not be required to drive for excessive periods of 
me He should be allowed adequate time for rest to avoid accidents 
resulting from dnvmg fabgue 

ins trucks should be checked to leam requirements for 

lights, mud guards, directional lights, flares and 
inf ^ event the truck is required to stop for repairs, etc Such 

°^^tion can be obtained from the highvva) patrol or at state port 
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Air Transportation 

Alt transportation is safe and efficient, but since World ^Va^ II rela 
tively costly, as air shipping charges have continued to increase 
Chick boxes shipped by air are figured at their weight and on the 
basis of the room taken up, when determining the transportation 
charges of a shipment For example, the air shipping weight of a 
box of 100 chicks, weighing 12 pounds actual weight, nould be figured 
at 17 pounds air shipping weight because of the spice required b> 
the box, which mcludes the height of the spacing stick as well as the 
width, depth, and length of the box 

Airlines usually have a minimum charge for shipments Frequently, 
two boxes of 100 chicks each can be shipped at the same price as a 
single box shipment Single box shipments should be avoided if pos 
sible because of the extra costs However, it may be desirable to ship 
very valuable chicks or chicks destined for contests by air If the plans 
are to make regular shipments by air, the costs of various size ship 
ments should be determined in advance Shipping costs per box of 
100 chicks are much lower on the large shipments, where a number of 
boxes are shipped 

To improve their agricultural produebon, countries m Europe, Asia, 
South Amenca and the Caribbean areas have been showing an m 
creased interest m chicks bred and produced in the United States 
The onlv way to get chicks overseas is to ship them by air, and a 
greater number of airlmes are making special provisions so that they 
can properly handle chick shipments 
According to Hatchenj and Feed (1952), the following airlines are 
currenti) making chick shipments out of New York City 

KIjM Rojal Dutch Airlines Air cargo shipments to Europe and 
Asia New York office at 572 Fifth Avenue, New York 36, N Y 
Riddle Airlines Shipments to Miami, Puerto Rico, Cuba. Vene 
zuela, and Colombia Address 235 West 46th Street, New York 36, 
N Y 

Guest Air\\a)s Shipments to Mexico via Miami Address 60 East 
42nd Street, New \ork 17, N Y 

There are other airlines either now making overseas shipments or 
planning to do so Some have limitations on the number of boxes of 
chicks the) will accept This should be thoroughly understood before 
shipment, or the airline may arbitrarily refuse to accept shipment at 
some point of transfer, thus causing loss of the entire shipment Unless 
some prior understanding and agreement has been reached between 
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'* be impossible for the hatchery to 
collect damages jf the shipment is lost because of lack of cargo space 
at some point in transit. ® ^ 

Overseas air shipments should be made so that time in the air and 
pound time at points of transfer do not total more than 72 hours in 
transit. A few successful foreign shipments have been reported where 
ransi Pme was 90 hours, yet the chicks arrived with a loss of only 5 
out of a Shipnient of 408 chicks. Chicks have been successfully shipped 
Middle West of the United States to Germany, Italy, 

0 er points in Europe, to Venezuela and other South American 
un les, and to Japan; a great many shipments are made annually 
to nearby Mexico. 


Air shipments to foreign countries require 4 copies of an export 
aec aration, which may be obtained from the airlines, 1 copy of a 
ea h certificate (hatcheries participating in the National Poultry Im- 
plement Plan may use a certified copy of the sales report for this), 
instruction, and 3 copies of the invoice with value of the 
pment and description. Some countries may require a special report 
ni a state veterinarian on the health of the chicks, with respect to 
be Newcastle or other respiratory diseases. A check should 

made to determine any special health requirements of a particular 
accept only chicks from U.S. PuIIorum Clean flocks, 
firs have various other requirements. 

ecause of the hazards of overseas transportation, with particular 
erence to the time in transit, it is not usually advisable to make 
^oreign shipments with the same 100 per cent live arrival guarantees 
s are made in the United States. It may even be desirable to make 
^sign shipments at the buyers risk. 
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Air Transportation 

Air transportation is safe and efficient, but since World War II rela- 
tivel> costly, as air shipping charges have continued to increase 
Chick boxes shipped by air are figured at their weight and on the 
basis of the room taken up, when determining the transportation 
charges of a shipment For example, the air shipping weight of a 
box of 100 chicks, weighing 12 pounds actual weight, would be figured 
at 17 pounds air shipping weight because of the space required by 
the box, which mcludes the height of the spacing stick as well as the 
width, depth, and length of the box 

Airlines usually have a minimum charge for shipments Frequently, 
two boxes of 100 chicks each can be shipped at the same pnee as a 
single box shipment Single box shipments should be avoided if pos 
sible because of the extra costs However, it may be desirable to ship 
very valuable chicks or chicks destined for contests by air If the plans 
are to make regular shipments by air, the costs of various size ship 
ments should be determined in advance Shipping costs per box of 
100 chicks are much lower on the large shipments, where a number of 
boxes are shipped 

To improve their agricultural production, countries in Europe, Asia, 
South America, and the Caribbean areas have been showing an in 
creased interest in chicks bred and produced in the United States 
The onlv way to get chicks overseas is to ship them by air, and a 
greater number of aulines are making special provisions so that they 
can properly handle chick shipments 

According to Hatchenj and Feed (1952), the following airlines are 
currently making chick shipments out of New York Cit> 

KLhI Royal Dutch Airlines Air cargo shipments to Europe and 
Asia New York office at 572 Fifth Avenue, New York 36, N Y 
Riddle Airlines Shipments to Miami, Puerto Rico, Cuba, Vene 
zuela, and Colombia Address 235 West 46th Street, New York 36 
N Y 

Guest Airways Slupments to Mexico Miami Address 60 East 
42nd Street, New York 17, N Y 

Tliere are other airlines either now making o\erseas shipments or 
planning to do so Some have limitations on the number of boxes of 
chicks they will accept This should be thoroughly understood before 
shipment, or the airline may arbitrarily refuse to accept shipment at 
some point of transfer, thus causing loss of the entire shipment Unless 
some pnor understanding and agreement has been reached between 



Measunng Chick Quahty 


293 

S K The general fanner 

moSsTLf * f ■'“f his investment m poultry may be 

mm™ requirements may be met «ith cheaper chicks, and L aimmi 

Tn^hl oriy to a small extent on the nghtness of his choice of stoi 

poul^ soocession of senous mistakes and sbll make his hving from 

Ihinon?!^'"®’ “f “fomahon available to 

so hMle ^th” ““'■'y every management problem he may face, there is 
marrerm^ ^ f a ■>' ^“PP^" There have been 

choiL !" P“‘ °f hteed but the 

abo u , ^ 'f “ unportant and little has been done 

nothinv reasomng behmd this deficiency seems to be that there is 

his flnrl ^“"""oreial operator can do about the genehc potenhalihes of 
the "toy build new houses, change diets, vaccmate his buds, but 

hefore the clucks reach him This is 
Onlv h 'h^'oty reason «hy he should hare information on their breeding 
^ position to discnminate bet\\een eJauns made for the 
In supply, can he fonn any land of beforehand judgment 

analysis the only test which poultry ha\e to pass is that of 
settle ®, owners No amount of prenous mfonnahon wnll 

oher »>i * ^oesbon Hence, when a poultryman wants to change his sup- 
stnrl’ * I ^ conduct an experiment He should buy 

and (not at different times of the year) from both the old 

care af provide the groups wath as uniform emironment and 

count nnd dr'iwhis conclusions from the comparative cost ac 

out th experiments even on a small scale may be desirable through- 

«mfo ^ career, because a single source cannot suppl> ducks of 

Will ^ ^'^nb^ year after year, and trends of improvement or detenoration 

Vo- the relative values of different strains in the course of several 

>cars 


EVALUATING QUALm' 

®f the difficultj in nccuralely interpreting advertising claims 
ecause advertising is frequenll> designed more for the purpose 
V inquiries than to give detailed information, the bu>cr of 

he frequentlj look to other sources of information for the facts 

® needs before he bu>s The baldier^inan selling chicks ma> also 
**■6 some jardstick to give lum an idea of just how well his chicks 
^nipare m performance wath those sold bj his competitors For chick 
or hatcher>man, performance results for qualit> compinson can 
b\ (1) results on the farms of customers of the hatchery, 

/ .V “*^«dard egg hying tests, (3) Handom sample hynng tests, 

) Random simple meat performance tests (5) official poultry im 
program records, and (6) perhaps to a much lesser extent 
chick and egg shows, and meat shows where dressed birds arc 
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Chick quality is a combination of desirable traits that gives the 
chick buyer the results he seeks A quality chick purchased for egg 
producbon purposes is very likely not a quality chick for meat produc- 
tion purposes Chick quality starts 6rsl \\^th speciabzed breeding for 
the purpose desired, whether it be for meat or for eggs, or a dual 
purpose t>’pe giving reasonably good performance m both meat and 
egg production 

In addition to the bred in factors for egg or meal production as de- 
sired, chick quality also means that the chicks are free of puUonim 
disease, well “fluffed” with long down, cleanly hatched and of good 
weight, with full sturdy shanks, uniform m appearance, and with well 
healed navels Chicks of this type, with vigor apparent in their bright, 
alert eyes, and general activity, are the kind that give customer satis 
faction 

Vickers (1953) states, 

the process of buying baby chicks is a more important factor m determmiDg 
profits than many people suppose When chicks are hatched their poten 
tiahties are already determined You or no one else can diange this If 
you secure poor chicks you are stuck, and there is nothmg you can do to 
change their genetic m^e-up Good management \vill get Ae best out of 
the potentiahties present hut if not much is there to build on there isn’t 
much hope of making any profit 

So about half the battle is gomg to be determined by the kmd of chicks 
you gel This bemg true, doesn't it make sense to he careful what kmd of 
chicks you get and where jou get them^ You can’t take them back and 
exchange diem after you see they are not heavy layers of good quahty eggs 
Your profits to an important extent are going to be determined when you 
place your order for chicks So look before you leap 

Lerner (1951) comments on the problem of choosing a reliable 
source as follows 

The commercial poultryman who operates either a specialized egg pro- 
ducing farm or a broiler plant must choose, on the basis of many attiac 
292 
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hbit heterosis, whereas the commercial poultiyman may he sold chichs 
Dryden (1952) commented 

te«een'*e W uT but a simple test 

feedinc and vanous breeders under uniform coudihons of 

tek has management I think much of the cnhcism of the Standard 

- ert ^s Lm" f” ‘o 

of tee tesTLd '“"u “,<Job=""mrng factor m the results 

anv breed 'r ™ *0 next breath, to claim that it is an easy matter for 
factor of se^ h r' bogmnmg of producbon The 

m the enH c ?" has been grossly exaggerated as prosen by the fact that 
aventr^sr? ^ history of Standard tests very few pens have been entered that 
lest if nii!f general average for all pens m each 

notliincr^>f?«}nr annually I unsh someone would tell me how to select 
out dUO egg hens for contests 

doubt that luck plays an important part m single pen win 
shmiU « averages covering many pens entered ov er a penod of years 
W carry some significance 

®Sg laymg tests comprise 13 mature pullets per entry, and 
trapnested daily for a penod of 50 weeks 
* high labor costs, there has been a trend away from individual 
toward either bulk gathenng and weighing of eggs 
Jj t sample type laymg test which does not require indi 

I ual trapnesting under present plans 

Random Sample Laymg Tests 

The Random sample test is an attempt to get an unculled production 
'^^rage of a supplier’s flock According to Lemer (1951), 

if as unculled production average for the supplier s breeding flock 

Prod index of ment as the prospective bu>ers of chicks for egg 

jjy can have Of course information on factors other than the pro 

on index such as egg size and quabt> , should be obtained 

Marble (1953). in a discussion of some of the differences between 
oni sample and Standard la>ing tests, states, 

^^mple might be defined as a t^xiss section of a strain The object 
same*^ ^ sample which includes m it all graduations of qualit) in the 
simnl ^’^°P°*’lions as the entire population PossibI> I can explain it b> a 

4110 explanation 

egp^^P?^® "o have 5 000 layang hens mated for production of hatching 
lo mai foi" one week and hatch them rear all the pullets 

^nl>. and then trapnest all the pullets without an> culling, we will 
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judged on carciss quality and appearance such as in the state Chtclen- 
of ToinoiTO\\ tests 

Customer Results 

The performance of chicks in the hands of customers as e\ idenccd 
by testimonials may or may not be a reliable index of nliat to expect 
from a source of supply Ho\Ne\er, farm records kept in conjunction 
with the county agents office or some other unbiased superMsion do 
have merit Farm records show what land of performance a certam 
strain uill give under farm conditions Frequently stock will perform 
rather well under ideal condibons of management, but when subjected 
to conditions that are less than ideal, such as are found on many farms 
where poultry is only a sideline enterprise, these strains do not fare 
so well and do not live up to expectations 
There has been some discussion of “Random farm tests" where rec 
ords of egg production are kept by the farmer and mailed each week 
to an official agency where they are tabulated Such a test, if con 
ducted on an extensive scale, could give much valuable mformabon if 
the stocks being tested were accurately identified as to strain This 
information is frequently difficult to ascertain, as there are surpnsmgly 
few hatcheries or supply sources well enough informed on the back 
ground of the stock they offer to give anything hke accurate infonna 
tion However, the fact that this type of test does giv e the ultimate 
information sought that is how well a stock performs under average 
farm conditions, merits its further consideration and development 

Standard Egg Laying Tests 

Standard egg laymg tests have been for many years a source of in 
formation on the laying abihties of stock from vanous breeders Of 
the value of vvinnmgs m standard egg laying contests, Jull (19S5) 
states 

1 am of the opinion that too much emphasis should not be given to a 
breeder winmng a single contest but if tbe same breeder \vms or ranks 
very high m three or four or even more tests it is a much better index of 
the breeding value of his stock than merely winning one contest 

Lemer (1951) says 

exceptionally high records at laying tests are of httle value to the commer 
cial producer unless he is certam that the stock he buys has been produced 
by the same methods producing the contest winners The birds m laymg 
test pens may, for instance represent crosses between two strains and ex 
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Table 16 ' ^ of performance factors by breeds for mines 

California Standard and Random Sample Laying Tests 
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IH ihe 


"-TnSr* 

RUd^f'fP'Mrw 

R-J" 


(Johason 1953) 

1949-1950 l93O-10ol 


Breeds 

^Tute leghorns 
^*7*^ Plymouth Rocks 
^ eRjTnouth Rocks 
»Tute Wyandottea 
„*’^HampsIures 
Rhode Island Reds 
YaWonua Graj-a 
Australorps 
Crosses 
J^sht Crosses 
Crosses 
Tesl Flock 


J.^^Yf*^orB3 

“^ Plymouth Rods 

\\K Rocks 

^^‘•„^y»odottes 

n?*R;npi>hirea 

Rhode Wand Reds 

Cdlonua Grays 

^‘ralorps 

Crosses 

r*ht Crosses 

2">yCro»a 

“Mt Hod 

Bit!!.^«horTis 
)\T^p^‘y®o«‘h Rocks 
T\-£S?™®!Rh Rock, 

Yreeaes 


10th Isl 

Standard Random 
Teat Test 


11th 2nd 

Standard Random 
Test Ten 


Onginal Number of Hens Entered 


29S 

2cr 


52 

15C 


Per Cent Mortalily 

% 

34 0 


25 3 
2t 8 


33 2 


II I 

11 5 


0 0 
0 6 
14 4 


23 1 

le 0 


A> erage Vumber ©f Eggs per Hen • 


243 „ 
2&4 S 

247 0 
215 5 
235 3 


23o 9 
201 C 


223 1 
182 4 


188 7 227 <> 

Net Income per Hen t 

« 9 

3 OS C St 

7 39 


4 19 
3 01 
3 35 


19ol-I9o2 


• 3 98 3 09 0 30 

^ *he original n imber of htnl* entered 

tl>e ba* « of the oricinsl n imler of lunl* entered < 


12th 

Standard 

Test 


3rd 

Random 

Test 


13 0 
15 C 


231 9 
201 2 

217 5 
228 1 

Tc» 9 
222 0 

22'* 4 


235 3 
I'll 9 
229 2 


aAel ele* ir* n €.r Inm in rt>e»t t a) 
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find a certain number of poor laying birds, a larger number of medium 
laying birds, and a small per cent of exceptionally good birds The curve 
we would obtam if we plotted all of these birds according to egg production 
or any other similar character is referred to as a normal cur\ e 

Pullets selected by the breeder to make up his contest entnes in our 
Standard egg laying tests are selected as far as possible from the upper end 
of this curve It is true that our methods of selection on a limited amount 
of pretrappmg will not penmt 100 per cent accuracy m selecbon but, as 
far as possible, that is what we do Such a sample is far above that of a 
Random sample because of the selecbon pressure apphed by the breeder 

However, despite the fact that Random sample tests represent “un 
culled averages,” some entnes in present day tests are making remark 
ably high averages For example, m the Fourth California Random 
Sample Egg Laymg Test (1952-1953) the high entry produced 260 
eggs per pullet, another entry produced 251 eggs per bird, and another 
249 Table 16-1, compiled by Johnson (1953), shows the results of 
the California Standard and Random tests for a 3-> ear penod These 
results show that somebmes the birds in the Random sample tests laid 
more eggs and had a higher net mcome record than entnes m the 
Standard laying test Both the California tests are under the same 
general management and provide nearly identical condibons of feed 
mg and housing 

The Sixth California Random Sample Egg Laying Test is scheduled 
for March 4 1954 to September 30, 1935 Some of the features of 
this test include 

1 An entry shall consist of two lots of 40 pullets each Each lot must 
be selected from a total of at least 500 pullet chicks but must be selected 
from the enbre hatch of the grade and breed or cross designated by the 
enbant available on the dates on which the selection is made This grade 
wdl be specified m all published reports of the test The selecbon will be 
made by a person officially designated to represent the commission The 
chicks must be placed m new boxes, which are to be sealed by the selecting 
agent for delivery to the project with seals intact. 

2 The first lot of chicks must arrive in Modesto on Tuesday, Wednes 
day, or Thursday, March 2 3 or 4 The second lot must amve on Tuesday, 
^Vednesday, or Thursday, March 30 31, or April 1 

3 Chicks of each entry will be identified by toe marks on amvaL 

4 Each entry will be brooded separately at the project m a manner to 
provide umform environment Each lot of each entry will be randomly 
located m relation to other entnes 

5 At 1 week of age each lot will be reduced to not more than 35 chicks 
The number of pullets m compebhon will be the total m the entry at 1 week 
of age less cockerels which mav show up owing to errors in sexing and very 
obvious accidental deaths 
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I Select only vigorous, active, and healtlij ducks 

healef No pasu vetir'rw V '''= 

fluffy, dry anrsLn nl ^ f ! 

"ewh't'^rrtl'*^ of size Chicks varying in size from the aierage 

■ng atlSn'hces f™” "-s" 

the^ti“dorof mTsI brled?"’““" 

brfed^^'coT rT'”i representative of their 

f"-ce the n™'5 '*« '’““'“'’k to examme about 

uniform co™*^ 


Scorecard for Clucks and Poults 

Perfect 

Score 


Sturdiness and actiMl^ (\igor) gj 

Perfection of development (condition) So 

"eight before feeding ]0 

kiniformitj of size 10 

Trueness of color lo 

Uniformitj of color Ij 


Total 


^SS Shows 

participite regularly in egg shows Such p-irticipi 
and a hatcherymins abilit) to select a quality product, 

IS show Iielpful in advertising An egg show scorecard 

U'VTi in Table 16-2 

show e\hibifors on points of selection arc ns 


^ near] shape Ha\ e each egg in the dozen 

betw^ ^ weight as possible Total weight of the dozen should 
serv#a,7 ounces Size and shape should be carefullv ob 

2 “^^“^‘^niformitj 

as Each egg in an entry should be as nearly alike in 

^hons Eggs should be graded for color under daylight con 

®Circ oc variations in shade of browai eggs or tints in white 

us much os possible 
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6 The test \\ ill end on September SO, 1955 

7 The pullets n ill not be trapnested, only pen records will be kept for 
each entry 

8 A record of all income from each entry will be kept separately and 
credited to it This will include income from eggs laid dunng the penod 
of the test and the income from the hens slaughtered at the end of the test 
All eggs and poultry meat will be graded on a market quality basis Hens 
rejected for market will be gi\en no credit and will be charged as mortahty 
and autopsied 

9 Cost of total feed consumed for the test penod will be charged to 
each entry 

10 The final standing of the entry will be determined by the a%erage 
pullet net income based on the number of pullets at 1 w eek of age 

Official Poultry Improvement Program Records 

State and National Poultry Improvement Plan programs set up cer 
tarn minimum standards of quality which are helpful to hatcheryman 
and chick bu>er alike m choosing a source of chicks 
For the hatcheryman, information on the supplier s puUorum control 
program and on the egg production breeding back of his stock are a 
matter of record and can be easily checked ^vlth the state super\ isor> 
agency for accuracy The hatcheryman may also wish to bring in 
new stock for improvement of his fiocks For this purpose, he can 
refer to the published U S Record of Performance summaries Breed 
ers with large flocks, with consistent, year after year high production 
averages, with the desired body weight and egg weight can usualh 
be depended on for desirable stock 
The chick buyer can adopt much the same measures for selecting a 
rehable chick source, b) checking \vith the state agency or by ques 
tionmg the supplier about his breeding improvement and pullonim 
control program A breeder or hatchery with a year after > ear record 
and reputation for supplying good quahty chicks or breeding stock is 
usually a safe choice as a source of supply 

Chick Shows 

Chick shows stimulate interest in selectmg chicks for qualitj appear 
ances, and thereby ser\e a useful purpose The time of hatch in rela 
tion to the time of showing is an important factor in getting a good 
choice of chicks Chicks hatched too far in advance of show time may 
become so deh> drated that they are light m weight, and rough and dr> 
m appearance Chicks hatched too late may not show the maximum 
of bright, alert actint) necessary for a winning entn The folloiving 
are some pointers on selecting chicks for showing 
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60®) and moisture before sending them to the show If eggs are 
candled, observe the following points 

(a) Sound shelled eggs The shell condibon can be seen only bj 
candling Eggs selected should be sound and “finely pored ” free from 
fine checks or large tibin areas 

(b) Small air cell A small air cell (less than % loch m depth) is 
an mdication of good handlmg of the egg imder desirable temperatures 
and moist surroundmgs, which prevent evaporation 

(c) Dimly visible yolk The oudine of the >olk should be onl} 
dimly visible, and not rapid moving No germ development should 
have occurred and eggs (if fertile) should be gathered frequentl> 
and kept at temperatures below 60° 

(d) Firm, clear white The while should be clear and firm as mdi 
cated by a yolk which moves slowly when egg is candled No foreign 
objects should be present m the white, such as meat spots 

Showing Meat Type Poultry 

With the advent of the Chicken of Tomorrow contests, there has 
developed a rather widespread interest in showing meat type bu-ds 
These shows also stimulate interest in meat qualit) factors and thus 
encourage tlie breedmg of better meat type stock 

Parnell (1933) said 

market poultry shows are setting a goal for producers to shoot at ^ To 
win in such shows, producers need to 

1 Start wlh a good meat type chiiken preferably with while or light 
plumage 

2 Full feed die birds throughout on a high quahty ration 

3 keep the flock free of disease at all tunes 

4 Select show birds carefully, and dress them properly 

Breedmg for meat type excellence requires the same careful system 
of breeding and progeny test records as required for egg production 
breeding Figure 16-1 shows the pedigreemg of meat type chicks 
Of this system, WaUing (1952) writes 

this shows our pedigree wheel in operabon, which is used when wing 
banding the pedigree clucks The wheel revolves in clock'Wise fashion 
Chicks are placed on top of the boxes on the wheel and the pen and hen 
numbers are called out to a girl who places the proper bands on tlie hp 
of the wagon box As the wheel revolves the women doing the piercmg 
of die wings remove the chicks and after the wings are pierced and die 
bands inserted tlie men to their left dinch the bands on die wing and the 
chicks are then placed in ordinary chick boxes The use of wheel 
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Table 10-2 Egg show scorecard used in iltdwest Egg Chid , and Poult Show, 
Ames Iowa 

Scorecard 

Exhibit No Color 

Class 

Score 

Perfect Actual 


^^clRht 22 

rxleriftt Appcarauc-e *^0 

A Uniformil} of Size G 

It Uiufortnil\ of Shn|>c C 

C Utiiformilj of Color 9 

I) Cloanllne^s and rcxlurc 9 

Interior \p|)earancc 48 

A SIicll SoundncxH 0 

« Vir Cell C 

C ^olk 18 

I) ^Miile 18 

loUi 1,)0 

Nome. Towii_ 


3 Clem shells and good shell texture Eggs should he clem and 
must show no cMdcnce of basing been cleaned 
Eges shoxMng rough areas winUcs, ndges and other cxidcnces of 
irrtgtiHr shell texture should not be selected 
Note It mi> not Ik? possible alxx'axs to examim. for interior egg 
qinhl> of the egg before the candlcr In that c\tnt, aim to liavc the 
best CJitcnor quaht> and select the freshest eggs availahle for cxlnlut* 
mg Keep these eggs under desirable liolding tempentnres (*15 to 
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fic 16_2 



Chicks in paper or cardboard pedigree baskets (Courtesy J^ichols 
Poultry Farm Kingston N H ) 


niade entrant available on the date on which the selecbon is 

^fels Clicks ivill be sexed at hatching lime and 50 pullets and 50 cock 
^ entry Sexes will be brooded separately 

of the test slaughtered dressed and eviscerated at tlie end 

Crated n 1 graded nccordmg to U S D A standards for e\is 

•■espectiv^ price credited to entries shall be that paid for the 

"■Jllbep^ grade prevailing at the end of the test Reject birds 

credit and will be cdiarged as mortality and autopsied 
S'lmed n ° costs will be charged to each entr> total feed con 

'■ffno\ ,1 chick FOB entrant s hatchery and extra dressing costs for 

5 ■j'jj cwess pm feathers 

^bveen^t ^tfinding of the entnes will be detennined bv the differenct 
loo clT k total cost adjusted to a 50 50 sex ratio and based 




Fic 16-1 Pedigree hatching chicks (Courtesy Nichols Poultry Farm, Kings- 
ton, N H ) 


enables three crews of banders to work at the same time and reduces to 
a great extent the fatigue ordinarily associated with this operation 

Another technique of interest in pedigree hatching of meat t>pe 
chicks IS sho>vn m Fig 16-2 Of this Walling says 

this shows one of our pedigree hatching trays wth the type of pedigree 
basket used last year, made of disposable cardboard We have changed 
this system this year and are using aluminum baskets which are inverted 
over the eggs and are identified by diamond shaped pieces of cardboard 
on which the hen and pen numbers can be recorded \VhBn the hatch is 
taken off, these cardboards can be pulled from the inverted baskets and 
ihrowTi away 

Random Sample Meat Tests 

Actual performance tests which gi\e a\erages on an unculled basis 
of growth rates, feed efficiency, eviscerated weight, and carcass quaht> 
are of the greatest importance in determining a source of supplj for 
meat type stocL 

Some of the features of the California Random Sample Meat Pro- 
duction Test include. 

1 An entry shall consist of 180 hatching eggs which wall be taken at 
random from the entire number of eggs of the grade and breed and cross 
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Pievention and Control 
of Disease in die Hatclieiy 


This IS a srniple state 

^\^shpc f difficult to accomplish One of the 

more t ^ evpressed b> hatchery managers is that they had 

disease disease diagnosis and control The diagnosis of 

possihl technical phase of the poultry busmess and if 

dlls wff persons specially tramed and equipped for 

d the hatcberyman wiU frequently find a general 

^ouled^^ diseases helpful in solving problems that often anse A 
*Peans sanitation and disease control measures may be the 

thniico ^1 senous trouble in the hatchery and of saving 

dollars and customer good will 

duced\*^^ chicks requires hatching them from eggs pro 

hatche parent stock and taking proper precautions in the 

source^ ° prevent entry of disease producing orgamsms from outside 


GENERAL METHODS 


hery Location and Disease Prevention 
cated^ ^ disease control standpoint, the hatchery should not be lo 
plants poultry and egg buying stations poultr> processing 

daugg reiler plants, started chick plants or other hatcheries It is 
(Jaj ^ disease standpoint to attempt to produce and handle 

started proximity to adult Ii\e poultry Begmmng with 

^cate danger of spread of infection appears to become 

contact Ashich tiie chicks are brought in 


'Zardo*^°*^^'^^ started chicks m the hatchery building can be \er} 


ha: 


to the hatchery operation Started chicks maj contract 
•g chibs “coryza,” Newcastle, or one of se\eral respirator} 

ff the} are brooded in the hatcher}, this infection can spread 
305 
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RESFONSIBILIIY OF THE HATCHERY^fAN 

The hatcher^Tnan has the responsibility of producing a chick that 
represents a fair lalue to the customer He also has the responsibility 
of accuratelj descnbing his product so that the customer can deter 
mine \%hether die chicks he buys will actuallj fulfill his requirements 
For the commercial producer with lajang hens or broiler chicks it is 
essential that he ask for and receive from the hatcheryman accurate 
information on chick quahtv, his bvehhood depends on the accuracy 
of his information and his evaluation of it 

Chick qualit> has improved tremendously ov er the y ears, and y et the 
cost of chicks has remained essentially the same for many of those same 
years It costs money to carry on a program of flock improvement 
essential to producing a profitable quality chick Improving quality 
without increasing pnces is undoubtedly a tnbute to our competitiv e 
system of free enterprise It may also mean that hatchervinen should 
reconsider their pricing m view of present da\ costs 



Dise3S6 in tfis 

been hantflm- S-j rccfc iii cnSKr- j-v; C’v^ 

should wash and c'enrt Srrengni'f ani£;<"a.i;«a j.-%- 

quired to shin %ac- cSicis. Ir £is nr^-nufci' i usd: taXein. i ve<-i 



>0- l.-I t-.-ri-ff t'f tSi*- n’^srsn- cKmciiiet ccvci as <'iwaa\v s> eV a 

*>afc?i^ rr-.p.5'7»« O-^'/’" w.th th<» gspL-catj-g tSsit cs fr^'v '*'\^,t*vt♦^ J> 

Vfit'i" Ofo'f F<^i.-sr*«£ CfcarSb^ Crrc"r,‘> 

hifct^tort srotj trareiferred to tfce chic5s ^"<>1 tK' 

t^tire sfdpTr./Tit rfsny f>c Uni and reqinre a rwiacvr'^i't or 

Preparmg \}ie Jfatcbery for Operatioa 
Each ye&r fn-{orc the season of bea\-> pnxU'ctK';^ cot\ to.xlor 
*he hafcfi^Ty fnjtidtnz eqmpiaent ^he«txi K' tK'ro«,xghS otoa’.'ixl 

and furni^t^cl, A Jtatcbery that operates a xvar'rvxuxl ini-^i'ess rvA\ 
shift prcKinctjV/rj among difi’erent inacJuztes an tv> pero.nt tlvrozi'ih 
cleaning of all incubators. All moN-ablo ulterior Kvturx'N vKxiM K' 
removed from th^* Incubators and hatcher^, Ttio interiors of tl'o in- 
culjatort slir/iild lie thoroughh rfeatwh diMnftvtxxl. fiunigited. and 
painted. TTil? v/Hl not only destroy am dt'vavo-prxxhscmg crvrmlvnvv 
present Jnit will also preserve the vwxxl or met d ustxl m the coaNtmo* 
tion of the machines. 
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to the incubators so that every chick hatched will “catch” the infection 
within a short tune after hatching, whether brooded in the hatchery 
or on a customer’s farm It is safer, therefore, to locate brooders m a 
building separated from the hatchery building, with separate entrances 
and separate ventilation and air exchange If possible, the started 
chick plant should ha% e sufficient volume so that personnel canng for 
the chicks do not find it necessary to go into the hatchery 

Chicken coops should not be brought m or stored in the incubator 
room or near chick boxes, pads, or egg cases Neither should live adult 
chickens, turkeys, or broilers be brought into the hatchery Occasion 
ally, customers may wish to have the hatcheryman make a postmortem 
examination of chicks or grown chickens to determine the cause of sick 
ness The hatcheryman may perform this work if he desires, but he 
should recognize the dangers and risks involved and take all necessary 
precautions to wash thoroughly and to change clothmg after such ex 
aminations Under no circumstances should h\ e chickens be brought 
into the hatchery, and the hatcheryman should be doubly alert to pre 
^ent visibly sick chickens from being brought in 

Tlic Incubator Room 

It is desirable that incubators be located m a separate room with 
a “No Admittance” sign at the door, as shown in Fig 17-1 Visitors 
and e\en prospects e customers should be kept out of brooder rooms 
as a disease pres ention measure People may unkno%vingly carry dis 
ease organisms on their clothmg or shoes Prospective customers may 
be shopping for chicks and m going from one hatchery brooder room 
to another raa> carry infection from one group of chicks to another 

As far as possible, all supplies likely to gather dust should be stored 
outside the incubator room Air borne disease producing organisms 
may be carried on dust particles Therefore, disease control measures 
should include practices that keep down dust in the hatchery as far as 
possible 

Used egg cases from produce houses mav be sources of contamina 
lion Flock owners should start the new hatching season with new egg 
cases, w ith new clean fillers and flats These cases should be properly 
marked to assure that they arc brought into the hatchery each week 
when eggs are deh\crcd E\en new egg case matcnal may be a source 
of infection to clucks if it has been stored m a feeding station or around 
a produce house where dust from live poultry settles on it 

Often, the persons doing flock work for the hatchery may be re- 
quircel to ship bab\ clucks on Iho same day If culling ertws I)a\c 



Disease in the Hatchery 


309 


Some Facts about tlie Spread of PuUorum Disease in Incubators 
Chicks hatched from non infected hens may become infected with 
piillorum disease Such chicks generally show lung infection 
Chicks hatched from pullorum infected eggs are heavily contami 
nated with pullorum, and their down when it dnes becomes a carrier 
of the disease producing bacteria Unless a well orgamzed fumigation 
program is followed, this infected down is carried throughout the in 
cubator by air movement and may mfect many healthy chicks 
Formaldehyde gas may be used which is strong enough to kill S 
pullorum, without injuring the chicks that are m the incubator This 
fact makes possible fumigation to minimize the spread of pullorum 
disease from infected to non infected chicks hatching at the same tune 
m the same incubator 

It should be recognized that fumigation has its limitations, and it 
should be used only to do the job it can do, namely, to prevent the 
spread of pullorum at hatchmg time and to reach organisms m other 
Wise inaccessible parts of the machines 
Fumigation cannot destroy the organisms in the egg or in the chick 
It is not a substitute for a testing program for the elimination of re 
actor hens instead it is a part of a well planned pullorum control pro 
gram for the modem hatchery 

Evidences of Improper Fumigation 

Fumigation unless properly done, may be of no value or actually 
harmful If the concentration of gas is too weik, the pullorum organ 
isms \vill not be destroyed If overdoses are used the hatchability of 
eggs m the mcubator may be greatly reduced, especially m the eggs 
set 48-96 hours before the fumigation Too strong fumigation results 
m chirping” chicks and a noticeably yellow doivn on white chicks 

General Instructions on Fumigating Incubators 
Dr Robert Graham University of lUmois (1950), wrote 

Fumigating eggs and neiily batched chicks m forced draft incubators at 
hatching brae is recommended as further protecUon agamst the spread of 
pullorum omphalitis and Neii castle disease It destroys these germs on 
eggs and clucks Tlie best chemical known for fumigating incubators is 
formaldehyde It is a gas that is sold as formalin Formalin is a 40 per 
cent solution of formildehjde in water 

Tliere are two ways of using formaldehjde the cheesecloth method and 
the potassium permanganate method Directions are gn en below \ou will 
probabl} get best results with the method jtju can use most accurately 
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Fcctures should he cleaned and then soared in a l>e water solution 
or other equally strong disinfectant Metal parts of fixtures should 
also be painted ^vlth aluminum pamt The extenor of incubators con 
structed of ^\ood or composition materials should be \amished or shel 
lacVed 

Durmg this thorough clean up, all fixtures should be cheched and 
an\ that are not in good ^\orlang order should be replaced or repaired 
If location permits, and production can be stopped, after the hatcherj 
and all equipment ha\ e been cleaned a tnple strength fumigation of 
the entire hatchery wll provide a sanitary hatcherj for starting a new 
chich season For best results the temperature and humiditj should 
both be as high as it is practical to make them 

Dippmg Hatching Eggs 

Some hatchenes dip all eggs in a disinfecting solution before setting 
with the objective of destroymg any disease producing organisms 
which may be on the shell The labor and trouble of such disinfection 
with its questionable benefits, have discouraged this practice Fumi 
gallon of the eggs after thej are set appears to be a more practical 
method of destroving disease produang organisms on the eggs 

Controlling the Spread of Disease within the Incubator 
Pullorum disease and mushy chick disease, and possiblj other egg 
borne diseases maj be spread in the incubator at hatching time Pre 
cautions should be taken in all hatchenes to prevent or at least mmi 
mize the spread of such diseases from infected to health) chicks m the 
incubators The organisms causing these diseases maj be earned bj 
the chick down that is found floating in the air after the chicks hav e 
“dned off" If none of these organisms is present, the hatchemnan 
has no problem but he cannot afford to take a chance with such dis 
case hazards Bj maintaining high humiditj (a wet bulb reading of 
OO^’F or higher) at hatching time the amount of floating down is re 
diicod and thcrebj the spread of pullorum disease is minimized 
Cleanliness where the chicks are hatched is most important All 
down, shell particles etc , should be remov cd A vacuum cleaner is an 
indispensable aid in thorooghlj cleaning the incubator where chicks 
are batched Tlic use of cnnolme or paper on the batching travs in 
incubators tliat recommend such matenals aids in maintaining more 
sanitarj conditions All waste should Iw removed from the hatcherv 
premises in the most practical and sanitarj manner 
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hofd ■" p™ >'>8 “™g'' to 

or * as much solution as you will use (Do not use trlass 

break them")"™ ‘^•'emical combmabon produces heat that may 

hat farei’m 'u “'"P^rtment of incubator under the fan If you 

m a cabinet 3^ , “if ’ "'=,'''>’"'“15 may be put m a broad shallow pan set 
leave damner i^n*^ P“‘ P“" to 

5 Ponr^fn f '' “P™ ™ **'‘'*‘ 8“ P“* “to incubator ) 

cubator dw, ™“ 1 1 potossium permanganate crystals and close m- 

eubator door quickly Foimaldehyde gas is immediately released 

them in “P™ “cubator for 3 hours Then take chicks out and put 
“ elean. new boxes or in clean brooders 


Fumigation and Chick- Healtli 

at the^^™ ehmks do not seem to be affected by fumigation when it is done 
injury to th hatched Weak chicks are sometimes injured, but 

^oes in important compared \vith the good that fumigation 

<^wtrov Sic spread of disease Fumigation wull not, ho\ve\er, 

disease germs mside a chick, and it won’t cure a chick that has a 

iihon Do not try to fumigate chicks that are more than 48 hours old 

^nger Fumigations Sometimes Needed 
able conditions double and triple strength fumigations are desir- 

between solutions used before the hatchmg season starts and 

and Npm 1 hatch are needed for protection against both puUorum disease 
^ Awwcastle disease 

aniounL<!"'f^f injured by repealed fumigations with double or triple 

®*pose ch ^^bn after the first 96 hours of incubation Do not, howe\er, 
sinplf. Pb . ^ese amounts After the chicks are hatched, use only 
6 strength solutions 

J seph Taggart makes the following recommendabons on fumigation* 

^bicks fumigation that we can safely use m the incubitor w hile 

sufficient to kill some of the offending organisms, 
these o ^ ^cse that produce omphahtis or navel infection To reach 
^'ich we must fumigate at times the regular strength, and 

Even can only be done when there are no chicks m the machine 

main should not allow the gas nt this high concentration to re- 

OccasjQn 11 ^ longer than IS minutes Some operators do, but 

’iicubatio T ^PP'^rent reason, they damage eggs in the earK stages of 
bator 15 ^ reason that we caution >ou to air out the incu- 

‘ilwa after the gas is released Remember that this damage is 

^bedam^^ Pi’csent, but it has been observed in all tvpes of incubators If 
iTiorc^^^ ^bght, you find a few sticky chicks ind more culls than usual 
Severe cases, the above symptoms arc increased, and in some ciscs 
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(Most manufacturers give detailed directions for fumigating their incu 
batOTS By following their directions you will probably be saved the trouble 
of calculating the number of cubic feet of air space m your incubator and 
figuring the amount of formalin to use ) 

The cheesecloth method has some advantages— it tabes about 60 per cent 
less formalin than the potassium permanganate method and it requires only 
two fumigations whereas the potassium permanganate method takes three 
On the other hand the potassium permanganate method causes the opera 
tor less discomfort than the cheesecloth method 

Cheesecloth Method 

To fumigate by this method will take (1) formalin (2) a measuring 
cylinder (3) clean cheesecloth and (4) wire hooks or a small glass rod on 
which to hang the cheesecloth 

You will need to fumigate twice during hatching first when 10 to 20 
per cent of the chicks are out of the eggs then 12 to 15 hours later When 
ready to fumigate see that the relative humidity of the air is about 68 per 
cent (this means a wet bulb reading of 90’F when the dry bulb reading is 
100*F ) The nght humidity cuts down the circulation of dust and down, 
favors hatching and helps the formaldehyde do its work To fumigate by 
this method you do these things 

1 Figure number of cubic feel of air space in incubator (length X width 
X height) 

2 Sleasure out 14 ounce of formalin for every 100 cubic feet of incubator 
space 

3 Dip the cheesecloth in the formalin Use enough cloth (It must 
lake up all the hquid and yet not dnp ) Cut off what you don t use If 
you like use several smaller cloths instead of one large one 

4 Hang the wet cloth on the wire hooks or the glass rod near the incu 
bator fans shut the door and turn on the fans 

5 Let formahn soaked clotli stay m incubator for at least 3 hours Then 
take out all the dry chicks 

Caution While hatching chides are bemg fumigated keep ventilabng fans 
running Dont use old solutions of formalin that have stood exposed to 
the air 

Potassium Permanganate Method 

To fumigate by tins method will take (1) potassium permanganate crys 
tals (2) formalin (3) a measunng cylinder and (4) a deep enamel pan 
Ha\e humidity at about 68 per cent (a wet bulb reading of 90’F when 
the dry bulb reading is I00*F ) 

Time 3 fumigations 13 hours apart making the first soon after the first 
chicks leave the eggs 

These are the steps m fumigabng with potassium permanganate 

1 Figure number of cubic feel of air space in incubator (length X wdth 
X height) 

2 For each 100 cubic feet of air space use 1 ounce of formalin and H 
ounce of iwtassium permanganate crystals 
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\\lien 5 to 10 per cent of the chicks are out of the shell, raise Uie humid- 
ity from 85®F wet bulb to 90“F and fumigate at normal strengtli AVelnve 
instructed you that the next fumigation should lake place about 12 hours 
later Ho\\e\er, it is desirable to so schedule your work that this second 
fumigation takes place immediately after fresli eggs are set In this wa>, 
the fresh eggs and the wet chid>.s are taken care of m one fumigation The 
last fumigation of the cvcle should take place after tlie maclime has been 
cleaned Thirty minutes after that fumigation, the moisture should be re 
turned to the 85* F wet bulb reading 

Quantities of Chemicals to Use in Fumigation 
The amount of 40 per cent formalin and potassium permanganate to use 
depends upon the method used to hberale tlie formaldelijde gas and the 
organisms under control When piotassium permanganate is used with for- 
malin, for each 100 cu ft of incubator space, 35 cc (1 2 oz ) of 40 per 
cent formalin are poured o\er 17^ grams (0 6 oz ) of potassium perman 
ginate in a relativelj large enameled container If the cheesecloth method 
IS used sulhcient clieeseclolh is used to absorb 20 cc (0 7 oz ) of formalin 
per 100 cu ft of incubator space to be fumigated 

Industry-Wide Sanitation Programs 
State poultry improaement associations and the National Poultry 
improaemont Plan attempt to improxe hatcher> sanitation conditions 
Tlie following resolution is an effort toward improving the control of 
poultry diseases by a slate-wide hatcher) sanitation program 

MISSOURI HATCHERY SANITATION PROGRAM 

Be It resolved that the Missoun PouUr> Improvement Association at its 
annual mcelmg in Columbia, Missoun, on August 4, 19 17, do hcrcb> adopt 
the follownng additional rules and regulations governing all of its members 
and to he cnforcetl in the same manner as the other niles and rignhtions 
Rnvtnnng the mtmlRrship under llic National Pouhr) Improvement Plui 
and vindtr the laws and regulations of the Association ut cnforcetl Tliat 
the tnforceinint of these rules shall be m cooperation with Uic Stale Depart 
ment of Agnctihurc and the State Vclcnnanan and shall be as follows 

1 All flock testing groups m the field going from one fann to another 
'Kail thoraugld) clean and disinfect ihciv hatuls, sliocs, testing equipment 
crates and w taring apparel Said disinfection shall Ik* one of the following 
manner {Said disinfection shall ttnplo> a disinfi*ctint and technique as 
recommtndetl l>j the Bureau of Animd Indiistrv (U,S DA ) | 

(<i) A UlKral suppU of a penmttetl disinfectant 

(h) One or mort stiff hnstled Imislies Ctnerallv. luiMhes such as are 
uvnl for cleaning null cans will lx* found satisfjctorv. 

(r) One or more hca'> rnclil Imcktts, 

(il) IZach jwrsmi performing srfMCC work on pnultrv prrmivrs should 
Wear outer footwear {ovTnhoes or !»oot<) of rtiMier, nr other Imprrvimis 
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the hatch has been a total loss Many operators compare the appearance oi 
the chicks with those that come from eggs that have been mistreated or 
held too long Eggs are most easily damaged during the first few days in 
the incubators, and we are apt to forget just how the fumigation was 
handled h\o to three weeks bade 

In one case, a small incubator contaimng eggs in 6 stages of incubation, 

3 to 19 days, was fumigated at tnple strength and not aired out for 6 hours 
The oldest eggs which hatched two days later were off about 5 per cent m 
hatdi and there ^^eTe several sticky chicks Each of the succeeding hatches 
showed an increasing amount of damage The eggs that were 3 days old 
at fumigabon hatched 20 per cent, and none of these chicks were salable 
Fumigation to prevent the spread of pullonim organisms from chicks 
that arc hatched with the disease to other chicks m the incubator can only 
be carried out when the chicks are hatching and cannot be of the same 
concentration as when fumigating for navel infection This milder form 
does not damage the eggs It can be severe enough to affect the respiratorv 
tract of the chicks and, in most cases, this is the result of not ainng out 
the machine quick enough 

To sum up when fumigating bebveen hatches, you can safely use either 
method and increase the quanbties to 2^4 bmes those recommended for 
fumigating chicks Be sure to have the wet bulb thermometer 90*F when 
the gas IS released and then air out the incubator after 15 minutes of the 
strong concentration This fumigabon should he a part of the clean up 
following the hatch Do it as soon afterwards as practical in your hatchery 
but before the newest eggs have been in the incubator 48 hours Recent 
checks show that this strong concentration will kill Newcastle on the outside 
of the eggs These recommendations are made specifically for Chick Master 
incubators but v\ ill apply to Smith incubators of the corresponding models 
In addition to the "whys” and “hows” of fumigation, it is equally important 
to know when to fumigate The correct tune cannot be set by the calendar 
or by the clock Tlie rules of incubabon are not made by man They are 
nature’s laws and she has a way of changing them slightly from time to time 
Study the condition m the incubator if you wish to obtain the maximum 
benefits from fumigation For example, when you set cool eggs m a Chick 
Master in regular operation, chicks will be hatching and the wet bulb read 
ing will be 90' ’The moment these cool eggs enter the loading door, mois- 
ture will cover them just like it does your glasses Due to the volume and 
temperature of the eggs, they will be sweabng for % hour or more If you 
fumigate the eggs at that time, the moisture surrounding the egg will ab 
sorb enough gas to make a weak solution of liquid formaldehyde covering 
the shell As the eggs dry, this solution becomes more concentrated and 
in this w a> tends to sterilize the surface of the egg To obtain full benefit 
of this, we recommend that, when starting an empty machine, you raise the 
humidity to 90* just before you set fresh eggs After the eggs are set 
fumigate at normal strength and maintain tlie high humidity for approxi 
matcly 30 hours Then drop the wet bulb reading to 85'F Follow this 
process at each setting kVhen chicks begin to hatch on the twenty first 
day, the following fumigation procedure should be followed 
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no c\ ent si irt sucJi clucks or keep tliem in the room m uhich is situated the 
incubator 

10 No member shall purchase or h indie an> eggs from an> flocks in 
sshich said member has reason to believe that there is any mfecDon in said 
flock which might be diagnosed as Newcastle disease, and the flock owoier 
shall be advised b> the member of the contagious nature and danger in said 
disease and induced if possible to place said flock under voluntary quaran 
tine pending full investigation and diagnosis b) a laboratory approved by 
llie State Department of Agncullure, and a report of the findings shall be 
promptly submitted to the State Vetennanan and a copy sent to the Secre 
tary of the Assoenbon 

11 All hatchery wastes and offal shall be kept m covered containers and 
removed from Uie premises after each hatch, and tlie containers used to 
remove sucli maten^s should be cleaned and dismfected after each use 

12 Hatchery ijremises and equipment must be kept free of all contami 
Dating influences and in a clean and sanitary manner at all times 

13 Hatching egg cases, fillers and flats should be kept in clean and sani 
tary condibon 

14 No used cluck shipping boxes or new boxes wlucb have been stored 
in any room containing started chicks feed bags, used egg cases poultry 
crates, or any hve poultry, sick or well, shall be taken into the incubator 
room 


CONTROL OF CHICK BRONCHITIS 

In years when chicks are surplus and hatclienes are forced to put 
too many chicks m battery brooders, particuIarK early in the season, 
trouble frequently occurs in the form of chick bronchihs If allowed 
to continue without control measures, this disease can rum lO a few 
weeks the reputation for quality that a hatcheryonan has taken years 
to build up Some hatcherymen attempt to “cure” the affected chicks 
with ^rays and various medicines Such measures are practically 
always a waste of time This disease can have a very drastic effect 
and, therefore, requires drasbc measures to combat it 
The first step in the control of chick bronchihs is to completely de- 
populate the brooder and hatchery of all hve chicks The hatchery, 
brooders, and all equipment must be thoroughly cleaned, the walls 
and floors washed, all dust removed from tops of incubators and 
everything given a good cleanmg Preparatory to fumigahon wath 
formaldehyde, the temperature in the room should be raised to 90®F , 
or at least in the SOs, tlie room, walls, and floors should be tlioroughly 
wet dowTi, and the room made ready for fumigahon 
If the incubator room is being fumigated, the formaldebydo gas 
should not be left in the room more Uian 20 minutes, as longer exposure 
may kill the developing 1- to 3 day old embryos Fumigation with 
40 per cent formabn and potassium permanganate is recommended 
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mntenal which can he rcadil) clcincd and di«Infcct«l I acli sucli person 
shotihl be equipped also wilh nuler clcrthwi? wch aprons coscralU, lonR 
coats or bibbed overalls and jiclcls made of nibbcr or rubbenred imtcrial 
or pervious falinc If the clothing is of the Liter (>pt cacli person should 
have a suppl> suflicienl to provide n frcsbl> hiindcrcd Kinnenl on each 
premises If the apparel is of the water repellent inattnal one Rarmcnl will 
suffice for each person since it may l>e clt ined and disinfectrsl rcadil) and 
as frequently as required 

(e) A substantial stimip pump or liticbcl spr i> pump w ilh attacliments 
for use in piessuie spraying of equipment too large for immersion m the 
available containers of tlie disinfectant solution 

{/) A suppl) of soap and clean tmvels (either fabric or paper) 

2 Tso member of tins Association shall conduct the business of starting 
chicks within the lialchery rocim m which arc contained the incubators and 
no chicks shall be kept in said room in winch are conlimw! mcuhators for 
a longer period than the customarj period preceding shipment of bah) 
clucks The starling of chicks shall conductctl in an entirely separate 
room isolated from the incubator room 

3 Members who are conducting the business of starting chicks "^■11 
as hatching chicks or shipping hatching eggs shall not permit cmpIo>ce5 lo 
go fiom Ihe room in which chicks ate being started and eggs Tccciscd into 
the incubator room and working wath the incubators eggs or bab) clucks 
without first taking the necessary precaution of disinfection as provided for 
the testing crews above m rule 1 

4 No member of this Association shall store feeds store return feed 
bags or store used supplies or used egg crates in the room m which the 
incubators of said member are situated and all of the above articles if 
wathin the same building shall be received or stored in a separate enclosed 
room separated from the room m which the mcuhalion of chicks is m 
progress 

5 All employees of the member engaged in handling feeds hvepoultr) 

receiv mg eggs or handling return feed bags who also w nrk m the incubators 
and with the baby chicks shall take the prtcantion of ibsmfectinn as pri>- 
vided in rule 1 for testing crews 

6 No member shall in any event permit growing nr adult birds at an) 
time for anv reason in the room in which the niciibitnrs of said mcmliers are 
situated 

7 No member shall post sick or dead birds in the hatchery building 
and any member or employees making an inspection of sick flocks and post 
ing of birds shall take the necessary precaution of disinfecbon as prov ided 
for testing crews m rule 1 above 

8 The shipment of diseased birds to laboratones for diagnosis is a dan 
gerous practice and is condemned since said shipments are frequently car 
ned in the same car transporting live ciicks or eggs and the danger of infec- 
tion IS greatly increased and until such tune as a satisfactory method of 
transmitting diseased or dead buds to laboratories can be perfected which 
will ehnunate any possibility of contagion this practice must be slopped 
Samples of blood for diagnosis may be shipped 

9 Members engaged lO the pracbee of started pedigreed or R O P buds 
purchased by them as chicks and for dislnhubon to flock owners shall m 
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Infected navels are partially witlun our control m that they are influenced 
by plant management Chicks should be hatched right, so Uiat a maximum 
number of navels will be healed at the time they are taken off If tliey are 
too green, chicks should not be handled any more tlian is necessary, and 
sexing at this stage should be avoided Rough handhng should never be 
practiced and especially at tins time Do not tlirovv chicks about on reused 
excelsior pads or pads that have been allowed to become moist and moldy. 
In these and similar ways, the navels become infected after tlie clucks are 
taken from tlie incubator If the infection starts several hours before grad- 
ing, you will usually cull them out at that time because of visible infection 
or sluggish appearance If the infection just occurred, you may grade them 
as good chicks but have death losses one to two days later under tlie brooder. 

Wlien there is no pullorum or omphalitis present, patliologists find that 
most chicks which die dunng the first 48 hours die from an infected nav el 
One investigator who has kept records on hundreds of lots of chicks finds 
tliat the majority loses 1 per cent, or better, from this cause If the infec- 
tion started 24 hours before the chicks go over the grading table, you will 
cull out most of them at that tune \Vlien the chicks are graded too green, 
you can expect losses under the brooder Theoretically, it is possible to 
have no losses from this source, but in practice they occur, and vve should 
endeavor to hold them to a working tolerance 

The above discussion makes a distinchon between omphalitis or 
navel infection and the occasional chick loss owing to an infected navel 
In true omphalitis, the infection may be widespread and losses heavy, 
whereas in cases of infected navel, losses may be relatively light, 
around 1 per cent as suggested above. 

Newcastle Disease 
Hitchner (1931) states 

Newcastle disease is a respiratory and nervous disorder of poultry vvhicli 
affects many species and all ages Both tlie respiratory and nervous symp- 
toms of Newcastle disease may be confused with other diseases producing 
similar symptoms If a respiratory outbreak occurs followed by nervous 
symptoms this is quite indicative of Newcastle disease Howev er, it is pos- 
sible for flocks to have the disease and exhibit only one or the other of 
these symptoms, in these instances an accurate diagnosis frequently requires 
the aid of laboratory tests 

In the United States we have relied primarily on vaccination of poultry 
to control Newcastle disease There ate three principal types of vaccines 
on the market There arc certain advantages and disadvantages to each, 
and the poultryman should realize none of the present vaccines give per- 
fect protection 

Tlie killed virus vaccines were the first to be used Tlieir advantage is 
that tliey cannot produce the disease, which permits their use where tlie 
hvc-Mnis vacemes arc prohibited (that is, areas where laws limit die use 
of live Virus and m clucks destined for shipment through llie mails). 
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for rooms using 1 pint of formalin and y_ pound of potassium per 
mangamte per 1 000 cubic feet 

The room should be closed liglitl> for 20 minutes during fumigation 
Tans should be operated in the room to distribute the gas during fumi 
gation and to eliminate it after 20 nimutcs of fumigation 

Alter the bateber) lias been lliorotiglily fumigated, caution sboidd 
be exercised to see that infection is not reintroduced into the hatclier) 
by infected chicks which may be brought back in or by clothing 
which may not ha\e been laundered Clean clothing and shoes should 
be worn by all hatchery personnel to present rcinlroduction of the 
disease into the hatchery or brooder 

OTHER nATC!inU\ DISEASE PROBLEMS 

Omphalitis 

Graham (1931) states 

Omphalitis or “mushy chick disease” is a disease peculiar to incubator 
hatched baby chicks An acute form of this disease is observable at the 
time the chicks are removed from the incubator or a feu hours later Tlie 
chicks appear weak drowsy and pulled up Death usually follows within 
a few hours A somewhat less acute form may appear a day or two after 
hatching The chicks ediibit similar symptoms but in addition the navel 
IS covered with a scab which exposes an ulcer if removed 
Omphahtis is caused by a variety ol baclena even m each individual out 
break These microorgamsms gam entrance to the body of the baby chick 
thiough the navel after hatching This bactenal invasion is encouraged by 
poor sanitation and high humidity of the incubator environment 

Although the number of outbreaks are few they create senous problems 
to the hatcheryman when they do occur Mortality may result m losses of 
5 per cent or more of all the chicks hatched 

Control measures consist mainly of the use of healthy parent stock and 
proper meubator samtation The use of eggs from only pullorum tested 
parent birds will reduce the egg. borne uxIeetiOT. Aw eSesAvie. fwEwgant 
such as formaldehyde gas is an aid in reducing bacterial infections m the 
mcubator 

Cheesecloth soaked in formalm which releases formaldehyde gas and 
hung m the incubator for 3 hours after hatching is simple and an effective 
method Twenty cc of formalin per cubic foot of incubator space is ade 
quate for normal fumigation Jn the presence of an omphalitis outbreak 
the formahn should be increased 3 tunes the normal amount A slight re 
duchon of humidity of tlie mcubator at hatching bme is also beneficial in 
combating this condibon 

Taggart (1953) said 

Omphalitis can be idenbfied by flie mushy condibon of die dead chicks and 
the very offensive odor 
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New England but has since been reported in all parts of this country md 
Australia 

Some >ears we are troubled more with this disease than others, but it 
appears to be gaming headway in all parts of the country. It could be- 
come a senous problem to hatchei^Tnen and breeders . 

SjTnptoms are a trembbng of the head and neck and ataxia or leg weak 
ness Sometimes the condition might be confused with the nervous phase 
of Newcastle disease, craz) chick disease or range paral}sis 

Day old chicks can have the disease, but it is more often seen m chicks 
1 to 2 w eeks of age 

Mortabty \anes from 0 to 50-60 per cent with an average of 10-15 per 
cent Not all affected birds die, but recovered birds are stunted and not 
of much \ alue 

Some workers believe the disease to be egg borne or inhented, inasmuch 
as it can occur in newly hatched chicks 

On occasion a hatchery w^U have several reports of the disease one week 
and then none the rest of the season 

There is no treatment for the disease and the only thing a poultryman 
can do is remove affected mdivnduals and maintain stnct sanitabon In 
some cases where a large percentage of the birds axe affected, it will pay 
to drowTi or gas the remammg clucks and restock vvnth as near disease free 
birds as possible 

Chronic Respiratory Disease 

This IS a disease which has caused tremendous losses in mortality 
and retarded grovvih in broiler Bocks, and has resulted m lowered egg 
production in breeder flocks CRD is very’ difficult to diagnose, as 
It resembles air sac infection. New castle, and bronchitis Flocks that 
have a respiratory infection, which hangs on for weeks, and have a 
poor appetite, should be suspected of C R D , and an accurate labora 
tory diagnosis should be sought 

There is some ev idence tliat the infection is transmitted from the hen 
to the chick through the egg Turnbull (1953) made a poll of 9 in- 
dustry scientists, and 6 answered that there is evidence that C R D is 
egg transmitted, but 3 others of equal abihtv’ felt no positive proof 
had yet been uncovered 

To date, antibiotics such as aureomvcin, terramycm, and magna- 
mvcin have given best results in improvang appetites of birds affected 
vvatli CRD and in bringing about some degree of recovery 

Since there is the x>ossibility of egg infection, some are recommend- 
ing that, in establishing breeding flocks, chicks should be liatched from 
stock which Ins no history of CRD These should be hatched sep 
arale from possihlv infected sources 
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From the beginning they have had the limttahon of not giving solid pro- 
tection, and the immunity induced was of rather short duration There is 
no evidence to date to indicate that these limitations have been overcome 
AUhough the Uve vims vaccines arc not perfect, they are preferable from 
the standpoint of higher percentage of birds immunized and longer dura 
tion of immumty. 

The two hve virus vaccines are usually designated as the "stick (wing 
\seb) and intranasal vaccines The “stick” vaccines were developed for use 
in birds 4 weeks of age up to the age when egg production commences 
Their advantage is in their abihty to produce a relatively high degree of 
immunity m many vaccinated flocks 
Their limitations are 

1 Tlie immunity m numerous flocks is quite variable (that is, some vac- 
cinated flocks have a variable percentage of immune and non immune birds, 
and the immunity in all birds is not a lasting immumty) 

2 They are too potent to be used with safety on chicks younger than 4 
weeks of age (As a consequence of the above factor (1), many chicks 
are m need of increased protection before they are 4 weeks old ) 

3 They are too potent to be used on laying birds 

The intranasal vaccine is a Uve virus vaccine of very low virulence Its 
chief advantage is its ability to give added protection to very young chicks 
and laymg flocks without causing senous losses 
Its limitabons are 

1 Because of its low virulence, individual chicks require deBnite amounts 
of the virus to insure protection This necessitates careful administration 

2 In day old vaccinahon, the immunity is a low grade immunity which 
gives a high percentage of protection in broiler flocks but should not be 
depended upon to carry replacement flocks through the laying season 

3 Chicks carrying high leveb of antibody as a result of parental im- 
munity are not successfully immunized at 1 day, causing variable percent- 
ages of protection m such flocks 

In general, under our present immunization program, a relatively small 
percentage of the breeding flocks transmit sufiicient parental immumty to 
their oSspring to seriously interfere with day old vaccination 

Because of the many variables which are encountered in a Newcastle 
control program, it is impossible to recommend a plan which insures the 
y/5«i’ATfw/tVi fium Hewoiiit’ie disease The present vac 

cmes are an aid in controlling disease Because imperfections in vaccines 
still exist, poultrymen may anticipate changes in the recommendations from 
time to time directed tONvard giving more efficient and more effective 
methods of immunization 

Epidemic Tremor 

Ellis (1931), coinmtutiiig on epidemic tremors, states 

epidemic tremor or atian encephatomyehlu is an acute infection m clucks 
characterized by tremor like symptoms 

Tlie disease, viluch is caused by a virus, was first observed in flocks m 
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Brooding and Rearing 


A sound and well-managed brooding and rearing program is essen- 
tial to every profitable poultry enterprise. Such a program includes 
housing, the use of equipment best suited to brooding and rearing, a 
management program which maintains the proper environment for 
the chicks, and the control of diseases and parasites. 

BROODER HOUSES 

The kind of brooder house to use depends upon the climate and 
the type of poultry enterprise. The housing requirements in the north- 
ern states for winter brooding are quite different from those of the 
South. The kind of brooder house needed by a general farmer keep- 
ing a laying flock of 200-300 hens is very different from that of a com- 
mercial broiler grower raising several thousand broilers at one time. 

Two ty’pes of brooder houses are generally used for brooding chicks 
for flock replacements: the colony house and the large permanent 
brooder house. Each has a place in the poultr}’ industry. 

Movable colony houses lO'xIS' built of wood and erected on skids 
are verj’ generally used on farms where only a few hundred chicks arc 
raised. (See Fig. 18-1.) These houses may be moved near llie resi- 
dence for starting the cliicks and brooding them as long as tliey need 
heat. Tlie house and chicks can then be moved to clean range. Some 
growers use a range shelter as a sun porch to the brooder house and 
then move only the range sliciter and the pullets to range. Figure 
lS-2 shows the use of range shelters. 

Large scale egg production enterprises, where several tliousand 
pullets arc raised each year for flock replacements, arc turning to large 
pennanent brooder houses equipped witli cither a central lienting 
system or individual stove.s. Tlic pullets arc usually moved to range 
and placed in range shelters after they no longer iicixl heat. Some 
growers are raising pullets in complete coiifineuiotit without range. 

321 



320 


Hatcheiy Operation and ^fatiagetnent 


HATCHERS LIABILITY IN DISEASE OUTBREAKS 

According to the Amencan Poultry and Hatchery Federation 

the tendency on the part of the chich buying pubhc to sue hatcheryTncn for 
damages or losses resultmg from the purchase of allegedly infected chichs 
or poults has reached alarming proportions in recent y ears. 

Cognizant of the situabon the Amencan Poultry and Hatchery Federabon 
asXed its attorney to prepare a model guarantee which hatcheiymen can 
include as a porbon of their sales contract and thus mahe clear to the 
prospectne customer at the outset the extent of the hatcheryman’s habihty 
after he has taken normal precautionary steps This guarantee is as follow s 

GUARANTEE 

In the production of these chicks the seller has followed apprmed and 
recommended methods of flock control and egg selecbon and has operated 
its hatchery according to established sanitary and disease control stand 
ards Howeier seller does not warrant these chicks to be free from any 
disease the existence of iihich could not be reasonably ascertained at the 
tune of sale 

There are se\eral diseases where there is the possibility of egg trans 
mission with no known means of detecting the host carrier where there 
are no ouh%ard s%'niptoms These diseases include CRD, epidemic 
tremors, Newcastle and leucosis To protect the hatcheryinan, the 
Amencan Poultry and Hatchery Federation attorney recommends 
that “chick producers adopt the practice of including as a part of their 
sales contract in each instance a statement expressly denyang liability" 

TRANSFERRING BREEDING MALES 
Frequently it is necessary to transfer breeding males from one flock 
to another Tins is ^ery hazardous under the best conditions and 
should be discouraged as much as possible The flock owner instead 
should be encouraged to grow his own breeding cockerels 
MTicn it becomes nccessars to transfer breeding cockerels care 
should be taken that only Msibly healthy birds are transferred and 
ah precautions should be taken to protect the birds in transit so that 
they wall not acquire an\ respiratory trouble or colds MTien healths 
birds are dehsered it is a good practice to base the flock owner sign 
a statement to the effect that ibe birds were rcccned in apparently 
healthy condibon Such a statement signed by the flock o^^ne^ ma% 
be helpful m situations which mas arise sometime later, if the flock 
owners birds happen to contract some disease 
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This sj'stem is practiced in the commercial areas of California where 
the pullets are raised on wire. 

Permanent brooder houses are built 20 feet wide or wider. (See 
Fig. 18-3.) In some areas, wire-floored, small pen units are used. 
These permanent brooder houses generally have a concrete founda- 
tion, which appears to be desirable to giv'e more permanence to the 
building and keep out rats, etc. However, some pole-type houses are 
being built. Until about 1940 concrete floors were generally the rule, 
but, with the general use of built-up litter, broiler growers have turned 



Fic 1&-S Permanent brooder house, SO ft wide (Courtesx’Mo Agr Etp. Sta ) 


to dirt or gravel floors, since the houses are seldom cleaned. If any 
attempt is going to be made to dean and disinfect the brooder house 
between broods or even annually, a concrete floor (thin section t>pe) 
Js desirable. Tlie roof on most brooder houses now being constructed 
is generally relatively flat and of the built-up type. It is desirable in 
most parts of the United States (except the South and the Pacific coast) 
to insulate the roof or ceiling of the brooder house if it is to be used 
for brooding during the winter. 

HEATING SYSTEMS AND METHODS 

There ate several sources of heat and different methods of heating 
brooder houses tliat produce satisfactory' results. IndiWdual brooder 
stoics and central heating sy’stems are both used. 

Central Iicating .s> stems cost more per chick to install, but tliei arc 
less c\ponsi\c (fuel cost per chick) to operate. Tliey rc<]tnrc less labor 
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Chestnut size anthracite coal is best for coal stoves, hut it is not 
always available Briquets of soft coal are commonly used and are 
satisfactory if the pipe is kept reasonably clean of soot Some ex- 
perience in operating coal stoves is desirable The beginner \vill do 
well to fire such stoves several da>s before tlie chicks are to be started 
and learn to operate them so as to maintain a uniform temperature 
before the chicks are placed under the hover (See Fig 18-4 ) 

The better coal stoves have a large firebox and magazme and are 
equipped \vith rocker grates The ashes should be kept shaken down 
and the ash pan cleaned out to allow better draft on such stoves 

ood-Burmng Brooders Wood-buming brooders were once popu- 
lar m areas where wood was readily available, but these stoves have 
lost much of their popularity because of the labor involved in provid 
mg the wood and also because some of them require close attention 
to maintain a satisfactory temperature Some are equipped with reh 
able thermostats, which do a good |ob of maintaining the desired 
temperature When green wood is used, tar may clog the smokepipe 
Oil-Burmng Brooders These brooders require less labor to operate 
than coal- or wood burning stoves With thermostatic control they 
maintain a uniform temperature and provide ample heat to keep the 
house warm and dry The fuel oil cost of operating such brooders is 
relatively high, and there is more of a fire hazard than with other 
types of brooders 

Gas Burning Brooders With natural gas being piped throughout 
the country and bottle gas being widely distributed in rural areas, 
gas burning brooders have become quite common One stove or 
many may be operated from a 1-bottle gas tank Different sized bottle 
gas tanks are available for small or large installations These brooders 
maintain uniform temperatures and require a minimum of labor to 
operate They are usually connected to the gas hne with a rubber hose 
and are suspended from the ceiling with a rope and pulley attachment 
so that they can be adjusted to any height or raised out of the way 
for cleaning or other v\ork (See Fig 18-5 ) 

They have the disadvantage (1) of not providing enough heat to 
keep the brooder room warm in cold weather in some brooder houses 
m tlie central and northern parts of the United States and (2) of 
causing more moisture to condense in the house in winter 
Electric Brooders With increased use of electncitj in niril areas, 
electric brooders have come into general use Thej maintain uniform 
temperature under the hov cr and require but little attention Thej do 
not heat the room, and in cold weather wet litter is more of a problem 
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and are less of a fire hazard than individual stoves. However, tliey are 
only practical for large-scale commercial operations. 

Individual stoves are adapted to either small or large operations. 
They cost less to install than the central heating systems, but they cost 
more (per chick) to operate. They require more attention and labor 
than the central systems 


Individual Brooder Stoves 

Coal Stoves. Of the small units, coal stoves have been emplo)ed 
longer than the other types. They are still quite generally used by 



farmers and by broiler growers, but more recently their popularity in 
new brooder houses has decimed They have the advantage of V 
viding sufficient heat to beep the house warm and dry m cold weatLr. 
They require more attenhon and labor than some of the other brooder 
umts, and this accounts for them dechne in popularity 
Coal stoves are ^vided with thermostats, which control the draft 
and tempemlure. These thermostats should be checked sufflcientlv in 
advance of the heating of the stove so that defective parts can be de- 
tected before the stove is started The smokepipe should have a metal 
guard, where it passes through the roof, to prevent setting the roof 
on Are To insure sufficient draft the pipe should eitend about 3 feet 
above the roof. A metal cap over the end of the pipe will help pre- 
vent back drafts and ram from running dowm the pipe. The pipe 
should also be equipped with a draft damper. 
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than \Mth coal or oil sto\es The} ire, of course, dependent upon a 
constant electnc current 

Infrared Brooding This is a relitivel} new method for brooding 
chicks that ma\ find a place in poultr} raismg Infrared lamps are 
suspended ( 18 to 27 inches ) above the floor Utter These lamps do 
not heat the air, but mstead the} warm the chicks as do the direct rats 
of the sun The comfort of the chicks is the guide to be followed in 
infrared brooding, and not the diermometer A smgle 250 watt infra 
red bulb wll provide for 60-100 chicks Multiple units are available 
or may be constructed with several bulbs per panel Thermostatic 
controls are desirable on these multiple unit installations to sav e elec 
tricit} (See Fig lS-6 ) 

The advantages of mfrared brooding are (1) low initial cost (2) 
require a minimum of labor, (3) eas} to install and operate and (4) 
all chicks can be seen at an} time Some of the disadvantages are 
(1) insufficient heat m cold weather, (2) problem of power intemip 
tion and (3) high cost of operahon Work reported b} the Delaware 
station showed that infrared brooding resulted in a marked increase 
in barebacks 

Unit Space Heaters Heatmg units used in heabng garages fac 
tones, etc , hav e been adopted for some large scale brooding opera 
tions Fans drive air through a radiator heated with steam or hot w ater 
and circulate the hot air through the brooder room, thereb} w arming 
the entire room The air currents are directed in such a manner as to 
keep the chicks comfortable and spread out over the floor 

Central Heatmg S} stems 

Large scale broiler produebon has created a demand for brooding 
systems to handle 5,000 to 50,000 or more chicks per house Several 
central heating s} stems have been developed for this purpose These 
s}stems use either coal or oil for fuel Autom itic stokers on coal fired 
furnaces reduce labor and make for even heating The oil fired fur 
iiaces cost less to install, but with prevailing prices of coal and oil 
the) are more expensive to operate than coal fired fimiaces 

Hoi Wafer Hcaf Tins t>'pe of brooding s>stein has given satisfac 
tion in large-scale operations for many }C'irs Hot water pipes 
spaced 4 to 6 inches apart and iboul 14" 4d)o\c the floor cirailatc the 
hot water (170 to 190*r ) Circulators (pumps) circulate the water 
A thermostat controls the cirtulators and an aquastat which regulates 
the fire controls the temperature of the water Tlie hot water svslem 
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sales for holding surplus chicks* or for chick feeding experiments, etc 
Their use for starting pullets intended for flock replacements is lunited 
for best results to the first 3 or 4 xxeeks of the chick’s life Broilers 
may be groxvn in batteries if they are to be killed and dressed on or 
near the premises 

There was a tune when batteries served extensuel) in brooding 
3 week old started pullets Excessive express rates have almost elimi 



f*iG 18-7 Battery brooders for starting and brooding chicks for about 3 Aseeks 
(Courtes> James ManufactunDg Co ) 

nated the started chick business where shipping is required Respira 
tory diseases may cause senous trouble in started chick plants and 
ina> be spread to farms purchasing started chicks 
Type of Brooder and Sexual MaUintt/ The Penns>l\ann station has 
studied the relationship of the kind of brooder used and tlie age at first 
egg Tliey found that Leghorn pullets brooded wath coal stoves or a 
hot water brooding s>stem began laying at an average of 152-155 dajs 
of age, as compared to 173 dajs when brooded wath electncit>, or 165 
<^ajs when raised to 12 weeks of age m battenes 
It IS evident from these data that sexual matunt> (age of first egg; 
'vas delajed b> electric brooding In this experiment the> were un 
able to dela) saxual matunty b; heavy grain feeding 
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of brooding holds heat well and mamtams a uniform supply of heat 
Installation costs are high, but fuel cost per chick is very low 

Radiant Hot Water Systems Hot water pipes above the floor are 
\ery much in the way when cleamng and when catching chickens 
Some operators have built houses wnth the hot water pipes buned in 
the concrete floor This has been called radiant heating It is an 
expense e system to install because it requires a concrete floor (not gen 
erall> used now ) and a central hot water heating system These costs 
may be as great as the other costs of the house Since the newness has 
worn off the idea of radiant heating and it has not fulfilled all claims 
made by its ad\ ocates it has lost most of its popularity 

Central Hot Air Heal The system may be either duect or mdirecL 
In the direct hot air system the air is heated by a hot air furnace and 
distributed through a central duct to the chicks, pipes lead off from 
the central duct at 15-foot inter\als to about 15-18 mches from the 
floor (no hoier is used) 

Another type of duect hot air heating circulates the hot air through 
a central duct (12 mch pipe) beneath a ho\er Holes in the top of 
the pipe permit the hot aur to escape and be deflected do%vn to the 
chicks by the ho\er 

An indirect warm air heating system has been built by some large 
scale (20000 to 40 000 broilers) operators Steam is piped from a 
furnace to the center of the pen where a heat exchanger is located 
Fresh air is heated by a fin type steam radiator The hot air is then 
blown through a central duct and distnbuted as described aboie for 
the direct hot air system 

Battery Brooding 

After Vitamins A and D were discovered and incorporated m poultry 
rations it was possible to raise chickens in complete confinement away 
from direct sunlight These developments made possible the brooding 
of chicks in battery brooders 

Types of Battery Brooders There are two general types of battery 
brooders (1) the unhealed brooders made for warm rooms and (2) 
those equipped with heating units and warm compartments for rooms 
held at 60 to 70’F Most battencs in use today for voung chicks have 
heating units which are heated by electnatv, and each compartment 
IS equipped with a thermostat for regulating the temperature Tliey 
are of the type shown in Fig 18-7 

Use of Battery Brooders Battery brooders may be used for starting 
chicks for flock replacements for broiler production for started chick 
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Table 18-2 ManuSaciurcra' domestic shipments of brooders, by type, for 
selected years * 


floor Type (thousands) Batten 


Year 

Electric 

Oil 

Coal 

Gas 

■\Aood 

Total 

T;v’pe 

(Heated) 

1940 

91 

115 

33 

4 


243 

0 

1943 

144 

197 

92 

10 

25 

468 

23 

1946 

141 

172 

36 

30 

6 

385 

76 

1949 

84 

66 

35 

90 


275 

60 


Data from the Bureau of the Census 


Table 18-3 Percentage of all ehekem raised, 1949, that were brooded with heat 
from each of sererat sources * 

Source of Jleat 


Section tncits f Oil Coal f Gas ^^oo<l Henj 

Korthea?! (N'en England. N Y , 

^ 'I , Tenn , Del , Md ) 28 10 j" 8 2 1 

Corn Belt (Olno, Ind , 111 , Iona, 

, r”> 44 31 9 6 4 0 

-akes Slates and Great Plains 
(Jhch, Wis, Mmn, N D. 

S D , Xeb Kan ) S2 48 J G 1 8 

M'pahcliian (W. Va , Kj , Tcim . 

'a,X C) 22 18 20 4 21 13 

Southeast (S C . Ga . Fla , \la ) IJ) 41 IG 10 0 b 

South (Jl,„. ^vrh. Okla. 

18 s-i 2 20 (> !•} 

Hounlam (Mont. Ida. V^io, 

tolo.X M.Anr.Utuh.Xes ) 36 87 8 J 1 13 

•ntific (\\ fish , Ore. Calif) 61 22 3 II 1 2 

Cnileil States 29 27 21 10 C 7 

from a sur\c\ of 20,000 farms h> Uie U S Department of ApricuUiiri 
T In mild climates elcclnc brooders were more popular. Cl per cent of Ihe 
"irnis stir\c\ed on tlie Pacific coast usc<I electric brooders liflj-se\en i>er 
*-'<?nl of the clucks raised on farms in Xea England nml llie Xorth Atlantic 
s ates were brooded nilh coal stoNcs 
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AN EVALUATION OF BROODING SYSTEMS 

The Delaware station (1951) reported the results of studies made 
of types of brooding for the production of broilers (Table 18-1 ) They 


Tabic ltt-1 Comparalite costa of tnatalltiig and vperatuig different 
brooding aystema * 



Installation 

Fuel Cost 


Cost (cents) 

(cents) per 

Svsteiii 

per Chich 

Chick Started 

Central 

Hoi vv iter (coal fireil) 

20-2a 

0 0 

Hot water (oil fired) 

20-25 

1 0 

Direct hot air (oil fired) 

lC-20 

1 5 

Indirect warm air (coal fired) 

12 18 

1 0 

Infrared 

18-20 

2 7 

Individual stoves 

Oil 

- 

2 S 

Coal 

8 

1 9 

Gas 

0-11 

1 0 

Electric 

10 

1 5 


• Y tom Delaware Agr Lxp Sta Did 50 November 1&50 

compared gas, ml, central hot air, infrared, and coal From their ex 
periments they concluded 


In this experiment gas healed 
individual coalheatcd brooders 
26 8 per cent 


brooders gave production results equal to 
but the cost of gas fuel was greater by 


Oil burning brokers produced higher average final broiler weight in two 
irnls than did individual coal stoves When the results of the two tnals 
irc combined mort-ilit> was slightly lower in the oil brooded broilers than 
III the coal brooded pens The value of the increased weight of poultry 
produred indicates tliat oil burning brooders are slightly more efficient than 
individual roal burning brooders Oil burning brooders have the added 
advantage Uiat they should requue less labor to operate 

The central hot air s> stem of brooding broilers gave results companblc 
to tlie results willi individual coal burning brooders Observations would 
indicate that the effectiveness of the hot air system would be greatly cn 
hanced if installed m a well insulated broiler house 


Tlie use of infrared bulbs m brooding broilers resulted in an increase in 
the number of poorl> feathered birds and an increase in the fuel costs as 
compareil with individual coal bummg brooder stoves There was little 
difference between the two systems of brooding m broiler mortality, average 
final weight, and feed required per pound of broiler sold 

A relative cvahntion of the brooding systems studied based upon broiltr 
production results fuel costs and general observations would seem to justify 
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The high body temperature of the chicken that results in death is 
about 117°F. The California station has reported that chicks held in 
sealed summer-size fiberboard chick boxes in a room kept at 100°F. 
suffered losses of 20 to 50 per cent. Leghorn chicks suffered less than 
New Hampshire chicks. 

Chilling is also detrimental to the chicks and may result in heavy 
losses. Chicks infected with pullorum suffer mucli more from dull- 
ing than pullorum-clean chicks. Chilling may affect the lungs and re- 
sult in paralysis of the breathing mechanism. Chicks that are chilled 
tend to crowd and pile, sometimes resulting in heavy losses. Diarrhea 
may be caused by chilling and growth may be retarded. The low body 
temperature lethal to day-old chicks is about 60®F. The Marj’land 
station reported experiments in which they foimd that chicks (0-4 
days old) exposed for 30 to 40 minutes at 10°F. died from such ex- 
posure. Older chicks (18-20 days) died after 70-S0 minutes of such 
e.vposure. The low lethal body temperature was found to be 60®F. in 
the day-old chick and to increase progressiv’ely to 72®F. when the 
chicken was mature. 

Ventilation 

Fresh air is essential to the developing chick and ventilation is neces- 
sary to keep the house reasonably dr>'. Carbon monoxide may be 
formed by defective combustion of such fuels as gas, oil, and coal, 
and if this gas accumulates to a concentration of 0.01 per cent slow* 
poisoning may occur. A laboratory examination of the blood is neces- 
sary' to determine carbon monoxide poisoning. 

If sufficient ventilation keeps the litter reasonably dry the chicks 
will have an adequate supply of fresh air. Enough fresh air should 
he admitted and circulated in the brooder bouse to keep the litter rea- 
sonably dry and to eliminate foul odors. If this is done the chicks will 
suffer no ill effects from harmful gases. Ammonia fumes from built-up 
litter and droppings may become quite obnoxious in tightly closed 
brooder houses. Such fumes irritate the chicks eyes. 

Moisture 

Too much or too little moisture in the brooder house can cause 
trouble. If the litter or vv'alls and ceiling become w'et there is too much 
moisture in the brooder house, and steps should be taken to reduce it. 
Wet litter may lead to an outbreak of coccidiosis or other diseases. 
Tile litter must be kept reasonably dry' (Fig. IS-S). By increasing 
'Mutilation the condition of the litter can be improv’ed and kept reason- 
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the following order (1) central hot air, (2) oil sto\es, (3) individual coal 
stoves, (4) gas stoves, and (5) infrared bulbs 

Popularity of Different Types of Brooders 

New types of brooders come into the market and become popular 
while other lands lose their populanh The Bureau of the Census 
reports some very mterestmg figures of manufacturers’ shipments of 
brooders wnthm the Umted States from 1940 to 1949 

From these data (see Table 18-2) it is evident that wood bummg 
brooder stov es lost their market whereas demand for gas burning 
brooders mcreased The demand for electnc, coal, and oil brooders 
declmed The sales of battery brooders in 1949 remamed relatively 
high 

A survey made by the United States Department of Agnculture m 
1949 (see Table 18-3) showed that farmers m different parts of the 
country favored different lands of brooders 

CONTROL OF ENVIRONMENTAL CONDITIONS IN 
BROODING 

There are certain enviroomeDtal conditions which must be con 
trolled when brooding chicks They are temperature, ventilation, hu 
midity, sanitation, and space 

Temperature 

There are optimum temperatures for chicks of different ages Too 
high or too low temperatures will slow down the growth rate and ma> 
ev en cause death at extreme temperatures The most satisfactory ar 
rangement appears to be to have a range of temperature of 95-lob'’F , 
dowm to 60°F available to the da> old chicks so they ina> choose the 
most comfortable temperature loung chicks must have some source 
of heat for the first few weeks of their hv^, the amount and time de 
pendmg upon environmental temperature conditions Expenments at 
the Beltsville Agricultural Research Center (1&47) showed that maxi 
mum growth and feed efficiency was obtamed when the temperature 
was started at Ql'T on the first day and reduced uniforml) to SO’F 
on the eightcentli da) Thus the common recommendation of starting 
the brooder at 95°F (2 inches above tlie litter at the edge of hover) 
and graduall) reducing the temperature about 5 degrees each week is 
well founded The most important factor in brooding is keeping the 
chicks comfortable and avoiding extremes in temperature 
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to be brooded on old btter) Fresh, clean litter should be added to 
2 or 3 inches m depth Shavings, sawdust, crushed com cobs, peat 
moss, sugar cane pulp, or other absorptive maternls mi} be used as 
litter 

The question of old os fresh litter is shll debatable, with many g^o^\ 
ers favoring old litter and most veterinarians opposed Gro\\ers like it 
because of the labor saved Veterinarians are opposed to it because of 
the disease and parasite hazards Old litter, particularly in the South 
becomes infested with worms, coccidia (if the litter becomes wet), 
and other organisms If it is used the chicks must be wormed fre 
quently The fact that old htter does contain some nutritional factors 
(Bi 2 , nboflaMn, and possibly other factors) not found in fresh litter is 
probably more than offset by the diseases and parasites it contains 

Wliatever fresh litter is used must be clean, dry, free of mold, and 
not dusty The mold aspergilhosts fumtgatus, sometimes found in litter 
or feed, may cause heavy losses from what is commonly called brooder 
pneumonia 

Young chicks and poults sometimes die from crop impaction result- 
ing from eating litter To prevent this the litter may be covered with 
newspapers Such papers may be left on the floor to be tom up by 
chicks and mixed with the htter In fact, they serve to attract the 
chicks to the hover at night, as they tend to gather on tlie newspapers 
Howe\er, if the chicks are not too hungry when they are placed in the 
brooder and feed is kept before them, no difficulty will be experienced 
Feed and water should be ready for the chicks when they are placed 
m the brooder A good wa> to start chicks eaUng is to place feed on 
egg cup flats, newspapers, chick, bo\ lids turned upside down and 
covered with paper, or cut down chick boxes 

A Comparison of Litters The Delaware station compared several 
htlers used for brooding broilers, from which they concluded 


1 Tor use in broiler produchon. Inters of organic origin were found to 
be supenor to litters of inorganic origin 

2 Litters of inorganic origin or mineral litter, increase dustiness in 
broiler pens, v\hich in turn increases the se\enty of respiratory diseases 

3 Based upon broiler production factors and observations the 12 hlltrs 
studied may be ranked in the following order peanut shells ground com 
cobs peat moss sugar cane fiber, sawdust, shavings, cottonseed hulls coni 
'talks, drj’zone, sand chick bed and Georgia mineral htter 

4 The best htter for broiler production is one that is of organic origin 
oO> fine in texture light m weight relahvclv free of dust, low fire hazard, 
3nd relatively low m pnee 




Fic 18-S Chicles started on dry, deep Liter (Cour 1 es> Mo Agr Exp Sta ) 


ably dry If moisture condenses on the ceding and ualls until it drips, 
better insulation as ell as ventilation is needed 

A brooder house can also be too dr> for best results A fairb 
humid (50 to 60 per cent R H ) environment is conducive to good 
feathering A ver> dr> atmosphere will result in poor feathering 

Space 

For best results in brooding, the chicks should have plent> of floor 
space A good rule to follow is to allow y. sq ft of floor space per 
chick and to mertase the floor space by ^ sq ft per chicken each 
4 weeks until the pullets are readj to go to the la>ing house, where 
the> should have 3—4 sq ft of floor space per bird 

MANAGEMENT IN BROODING 

Proper brooding management is essential to raising health) pullets 
or broilers 

Litter 

Several da)s before the chicks are placed in llie brootlcr house tlic 
house should be thoroughly cleaned and disinfected (unless chicks are 
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to be brooded on old litter). Fresh, clean litter should be added to 
2 or 3 inches in depth Shavings, sawdust, crushed corn cobs, peat 
moss, sugar cane pulp, or other absorptive materials may be used as 
litter 

The question of old us fresh litter is still debatable, with manj grow 
ers favoring old litter and most veterinarians opposed Growers hbe it 
because of the labor saved Vetennanans are opposed to it because of 
the disease and parasite hazards Old litter, particularly in the South, 
becomes infested with worms, coccidia (if the litter becomes wet), 
and other organisms If it is used the chicks must be wormed fre 
quently The fact that old litter does contain some nutritional factors 
(Bi 2 , riboflavin, and possibly other factors) not found in fresh litter is 
probably more than offset by the diseases and parasites it contains 
\Vhatever fresh litter is used must be clean, dry, free of mold, and 
not dusty The mold aspcrgilhosts fumtgaUis, sometimes found in litter 
or feed, may cause heavy losses from what is commonl> called brooder 
pneumonia 

Young chicks and poults sometimes die from crop impaction 
mg from eating litter. To prevent this the litter may be covered with 
newspapers Such papers may be left on the floor to be tom up by 
chicks and mixed with the htter In fact, they serve to attract the 
chicks to the hover at night, as they tend to gather on the newspapers 
However, if the chicks are not too hungry when they are placed m the 
brooder and feed is kept before them, no difficulty will be experienced 
Feed and water should be ready for the chicks when they are placed 
m the brooder A good way to start chicks eating is to place feed on 
egg cup flats, newspapers, chick box hds turned upside down and 
covered with paper, or cut down chick boxes 
A Comparison of Litters The Delaware station compared several 
litters used for brooding broilers, from which they concluded 


1 Tor use in broiler producUon. htlers of organic origin were found to 

l.Uer. .ncrease dus..„ess 

brofc pe.. wh..,. tun. 

tlud.ecl“mt''brr™°ed''.n ^ followng order peum.t shells, ground con, 
u may ue r ui shavings, cottonseed hulls, com 

cobs, peat moss, sugar cane fiber, savvausi, s« 

dry. Hoc .o testurc. hght .o sseght. rehlrsely free of dost, lo„ fire ho.ord 
and relatively low m price 




Fic lS-8 Chicks started on dry deep 1 Her (Courtes> Mo Agr Exp Su ) 


abl> <lr) If moisture condenses on the ceiling and %salls until it drips 
better insulation as well as \enti1atton is needed 

A brooder house can also be too dr> for best results A fairh 
humid (50 to 60 per cent R H ) environment is conducive to good 
feathering A ver> drv atmosphere will result in poor feathering 

Space 

For best results m brooding the chicks should have plentv of floor 
space A good nile to follow is to allow ^4 sq ft of floor space per 
chick and to increase the floor space b> *4 sq ft per chicken each 
4 weeks until the pullets arc ready to go to the laying house v\here 
tlity should have S— 1 sq ft of floor space per bird 

MANAGEMENT IN BROODING 
Proper liroodmg management is essential to raising Jiealthy pullets 
or broilers 

Litter 

Several davs More the chicks arc plact‘d lu the hrooihr house tlic 
house should be thoroughlv cleaned and disinfected (unless chicks are 
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mechanical feeding is only another method of feedmg, that close super 
vision IS needed, and that such feeders cannot entirely replace man, 
who is the key to success in either mechanical or hand feeding 
Withm recent years, bulk feedmg has developed Large trucks 
handhng several tons of feed, equipped with conveyors, move the bulk 
feeds directly from the feed mill to the grower’s feed bins, to which 
mechanical feeders may be connected Bulk feedmg is adapted to reh 
tively large scale operations only 

Water 

Fresh water at all times is necessary for satisfactory growth and 
efficient utilization of feed This is frequently neglected where only 
a few chicks are brooded Broiler growers realize the importance of 
fresh water and provide either running water or water under pressure 
With automatic controls to provide fresh water all the time 
One of the dnidgenes of raismg a small flock on the general farms 
has been the carrymg of water With the widespread use of electric 
pumps and pressure systems of water supply on farms, water is being 
piped to more brooder houses and to the range where pullets are raised 
'Vhere electricity is not available or where the range is too far from 
the water supply to make a water line practical, barrel type vvaterers 
With a float may be used to provide water with a minimum of labor 
Quart jar water founts are smtable for starting chicks and 3 to 5 
gallon glass or metal water fountains are useful dunng the brooding 
period when the chicks need heat A 3 or 5 gallon waterer will care 
for 100 chicks Later, on range, a barrel waterer with a float valve 
'wiW take care of 150 to 200 puUels 

range vs confinement when raising pullets 

Broiler producers now raise millions of broilers annually in complete 
confinement and apparently with belter success (more efficient gains) 
than With birds given some range Certain commercial growers no 
tably in the more concentrated areas of California, raise their pullets 
cu Wire and in complete confinement Though there is difference of 
opinion on this subject, where clean range is available, it is best to 
grow pullets on range The work of the Ohio station substantiates this 
recommendation From an experiment walh 2 000 New Hampshire 
c neks grown and held in confinement through the first lav ing y ear they 

concluded 
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Feeding 

One of the major problems in raising young stock or broilers is to 
get the most efficient gams or feed utilization The ration and the 
rate of growth of the stock are most important factors affecting feed 
conversion The method of feeding and the feeder (human element) 
are also very important 

Self feeders are generally employed for replacement stock and espe 
cially on range They save labor in feeding and, if kept filled provide 



Fic 18-9 Automatic poultry feeder oo range This feeder operated all summer 
out of doors as shown The only attention it received was to be stopped just 
before a heavy rain stonn {Courtesy Automatic Poultry Feeder Co ) 

feed at all times Three 3 ft trough tj’pe feeders will provide suffi 
cient feeding space for 100 growing pullets 
For most economical results, hand feedmg has been found to gne 
better gams and better feed conversion than self feeders Therefore, 
most broiler growers have abandoned self feeders and turned to hand 
feeding m troughs The better feeders continue to work through the 
house, addmg fresh feed or stimng the mash m the troughs Such 
feeding encourages feed consumption 

Mechanical feeders in large scale broiler enterpnses have been quite 
generally adopted in recent jears (Fig 18-9) Owing to mechamcal 
difficulties and for other reasons, some growers have abandoned me 
chamcal feeders If properly used, mechanical feeders give as satis 
factory results as hand feeding However, it should be realized that 
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mechanical feeding is only another method of feeding, that close super 
vision IS needed, and that such feeders cannot entirely replace man, 
who IS the key to success in either mechanical or hand feeding 
Within recent years, bulk feedmg has developed Large trucks 
handhng se\eral tons of feed, equipped with conveyors, mo\e the bulk 
feeds directly from the feed mill to the grower's feed bms, to which 
mechanical feeders may be connected Bulk feeding is adapted to reli 
tively large scale operations only 

Water 

Fresh water at all times is necessary for satisfactory growth and 
efficient utilizafaon of feed This is frequently neglected where only 
a few chicks are brooded Broiler growers realize the importance of 
fresh water and provide either running water or water under pressure 
With automatic controls to provide fresh water all the time 
One of the drudgeries of raising a small flock on the general farms 
has been the carrying of water With the widespread use of electric 
pumps and pressure systems of water supply on farms, water is being 
piped to more brooder houses and to the range where pullets are raised 
Where electricity is not available or where the range is too far from 
the water supply to make a water hne practical, barrel type waterers 
with a float may be used to provide water with a minimum of labor 
Quart jar water founts are suitable for starting chicks and 3 to 5 
gallon glass or metal water fountains are useful during the broodmg 
period when the chicks need heat A 3 or 5 gallon waterer will care 
for 100 chicks Later, on range, a barrel waterer with a float valve 
NviU take care of 150 to 200 pullets 

RANGE VS CONFINEMENT WHEN RAISING PULLETS 

BroUer producers now raise millions of broilers annually in complete 
confinement and apparently with better success (more efficient gams) 
than with birds given some range Certain commercial growers, no 
tably m the more concentrated areas of California, raise their pullets 
on Mare and m complete confinement Though there is difference of 
opinion on this subject, where clean range is available, it is best to 
grow pullets on range The work of the Ohio station substantiates this 
recommendation From an experiment with 2,000 New Hampsh„e 
chicks grown and held m confinement through the first laying year they 
concluded 
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There was no significant difference in body weight, feed consumption, or 
mortality of pullets gro;vn on grass range and in confinement during the age 
period ^20 weeks. 

Egg production of the range-reared pullets, during the age period 21—66 
weeks, was 33,964 eggs, or 41.5 per cent, whereas the confinement-reared 
birds laid 26,526 eggs or 36.6 per cent. 

Eggs laid by pullets which had been reared on range were a Lttle larger 
than those from confinement-reared pullets. 

There was no difference in the halchabflity of fertile eggs from the range- 
and confinement-reared birds. 

Mortality of the range-reared pullets, during the 44-week laying period 
and on a hen-day basis, was 11.3 per cent, and of the confinement-reared 
group, 21.5 per cent. 

This experiment showed that pullets raised on range laid at a higher 
rate of production, and the mortaiity’ aoiong them teas much lower 
than that of similar stock raised in confinement. It is generally recog- 
nized that there are uoktiown vitamins {n succulent green feed and 
possibly the birds raised on range were benefited by some of the un- 
known factors. 


DISEASE control 

By proper management practices many diseases can be prevented 
and prevention is much better than treatment of disease. 

Pullorum 

Since the carriers of this disease can be detected by the agglutination 
blood test, the reactor birds can be located and removed from the 
breeding flocks. This disease has practically been eliminated from 
poultry flocks in the United States by breeders and hatcheries partici- 
pating in the National Poultry Improvement Plan and others following 
a similar program of eradication. U.S. pullorum-passed or clean 
chicks are reasonably safe from pullorum. There is no satisfactory 
treatment for this disease. The only safeguard is to start with clean 
chicks. The poultrynnan cannot afford to take a chance with chicks 
from flocks that have any pullomm in them. See Chapter 17 for more 
details on this disease. 

Air Sac Infection 

This new trouble has hit the broiler industry, first starting in the 
more concentrated areas but spreading to large-scale operations in 
many areas. Wery little is Imown about this disease as yet, but it is 
causing very heavy losses. The only safe recommendation would ap- 



338 Hatcher)' Operation and Management 

There was no significant difference m body weight, feed consumption, or 
mortahty of pullets grown on grass range and in confinement dunng the age 
period 9-20 weeks 

Egg produebon of the range reared pullets, dunng the age penod 21-66 
weeks, was 33,9&4 eggs, or 41 5 per cent, whereas the confinement reared 
birds laid 26,526 eggs or 36 6 per cent 

Eggs laid fay pullets which had been reared on range were a httle larger 
than those from confinement reared pullets 

There w as no difference in the hatchability of fertile eggs from (he range- 
and confinement reared birds 

Mortality of the range reared pullets, dunng the 44 w eek laying period 
and on a hen-day basis, was 11 3 per cent, and of the confinement reared 
group, 215 per cent 

This expenment showed that pullets raised on range laid at a higher 
rate of produchon, and the martalit) among them was much lower 
than that of similar stock raised in confinement It is generally recog 
nized that there are unknown vitamins m succulent green feed and 
possibly the birds raised on range were benefited by some of the un- 
know’ll factors 


DISEASE CONTROL 

proper management practices many diseases can be p^e^ented 
and prevention is much better than treatment of disease 

PuUorum 

Since the earners of this disease can be detected by the agglutination 
blood test, die reactor birds can be located and remoied from the 
breeding flocks This disease has pracbcally been eUminated from 
poultry flocks m the United States by breeders and hatcheries partici 
pating m the Nahonal Poultry Impro\ement Plan and others following 
a similar program of eradication U S pullorum passed or clean 
iriAokf leassnaH} sa^G paliamar cr tro 

treatment for dus disease The only safeguard is to start with clean 
chicks The poultryman cannot afford to take a chance with chicks 
from flocks that ha\e any pullorum in them See Chapter 17 for more 
details on this disease 

Air Sac Infection 

This new trouble has hit the broiler mdustry, first starting m the 
more concentrated areas but spreading to large scale operations in 
many areas Very litde is known about this disease as y et, but it is 
causing \ery heavy losses The only safe recommendation would ap 
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pear to be a program of sound dock management, mcluding rigid sani 
tation and quarantine as far as possible 

Worms 

With the introduction of built-up litter has come worm infestahons 
in young chicles If built up litter is used in the midwestem and south 
ern states, the young chickens must be wormed beginning at about 4 
weeks of age A standard treatment is the applicabon of tobacco dust, 
as follows 2 per cent in the mash for 2 days, and repeat this treatment 
within 19 to 21 days 

Coccidiosis 

This disease is very widespread m poultry and most growers can 
anticipate having an outbreak in their young stock The sulfa drugs 
ka\e proved especially effective in controlling this disease, so that it 
IS not the scourge it once was The drugs for combating the disease 
may be incorporated in the mash and used as a pre\entjve Many 
producers prefer to try to prevent the disease by sanitation, and by 
avoiding contamination from outside sources, and resorting to drugs 
"hen the disease appears m the flock 
Sulfaqmnoxihne is commonly used as a treatment for coccidiosis It 
may be placed m the drinking water or in the mash 
The Ohio station reports less trouble from coccidiosis when built up 
httcr IS properly used However, if the litter becomes wet an outbreak 
of coccidiosis is almost sure to follow Warm and humid weather are 
conducive to the development of coccidiosis 

Cannibalism 

Cannibalism may cause losses m young chickens both by toe pickmc 
during the early brooding period and by tail picking later It is more 
cf a problem when chickens are overcrowded, in close confinement, 
'^nd in brightly lighted pens or batteries 
An effective control measure against cannibalism is to darken tlic 
room or pen All injured birds should be remov cd as soon as detected, 
die injured parts treated with tar or other antipjck mixtures, and kept 
isolated for several davs Other helpful measures are provide more^ 
room, gi\o the birds access to yards or range, and remove the birds 
the trouble if they can be located Direct ravs of the sun 
shining on white feathered birds will often cause trouble, tlic birds see 
die pmk (blood) in the newly formed feathers and start picking 
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There was no significant difference in body \\ eight feed consumption or 
mortality of pullets gro^\^l on grass range and m confinement during the age 
period ^20 weeks 

Egg production of the range reared pullets during the age period 21-66 
weeks was 33 964 eggs or 41 5 per cent whereas the confinement rearctl 
birds laid 26 526 eggs or 86 6 per cent 

Eggs laid by pullets which had been reared on range were a little larger 
than those from confinement reared pullets 

There w as no difference m the hilchability of fertile eggs from the range 
and confinement reared birds 

Mortahty of the range reared pullets dunng the 44 week hying period 
and on a hen day basis was 113 per cent and of the confinement reared 
group 21 5 per cent 

This experiment showed that pullets raised on range laid at a higher 
rate of production and the mortahty among them was much lower 
than that of similar stock raised m confinement It is generally recog 
nized that there are unk'no\vn vitamins m succulent green feed and 
possibly the birds raised on range were benefited by some of the un 
known factors 


DISEASE CONTROL 

By proper management practices many diseases can be prevented 
and prevention is much better than treatment of disease 

Fullonun 

Smce die earners of this disease can be detected by the agglutmation 
blood test the reactor birds can be located and removed from the 
breeding flocks This disease has practically been eliminated from 
poultry flocks m the United States by breeders and hatcheries partici 
pating m the National Poultry Improvement Plan and others following 
a similar program of eradication U S puUorum passed or clean 
chicks are reasonably safe from pullorum There is no satisfactory 
treatment for this disease The only safeguard is to start with dean 
chicks The poultryman cannot afford to take a chance with chicks 
from flocks that have any pulltwum m them See Chapter 17 for more 
details on this disease 

Ait Sac Infection 

This new trouble has hit the broiler industry first starting in the 
more concentrated areas but spreadmg to large scale operations in 
many areas Very httle is known about this disease as yet but it is 
causing very heavy losses The only safe recommendation would ap 
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Piling 

A very annoying trouble that sometimes arises during the brooding 
period IS crowding or piling which results in the death of many chichs 
This trouble may become a habit that persists /or several weeks Dim 
lights under the hover and m the house will help pre\ ent this trouble 
If proper brooding conditions prevail this trouble will not develop 
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Accounts, collechon of, 189 
for hatcheries, 272 
Advertising, agenc>, 209 
hy mail, 205 
by radio, 208 

hatchery catalog, 211, 212 
mailing pieces, 210 
locally, 200 
door to door, 200 
mad, 200 
newspaper, 200 
radio, 200 
signs, 202 

points to stress, 197 
sales program, 195 
space buying, 210 
Agglutination, test for pullorum, 67 
^ifieial incubation, by birds, 1 
Atmospheric pressure, effect on hatch- 
ing, 139 


Haslodemi and geim spot, 122 
0^ samples, collecting, 65 
'^hheeping, for hatcheries, 273 

instructions, 273 
Breeding, crossbreeding, 95 
systems, 59 


lopcrossing, 90 

Breeding stages. U S Approvetl. 77 
U S Certified, 77 
US R O P , 77 

Breeds, Amencan class, 84 
Auslralorps, 85 
Cornish, 81 
Delawares, 83 
Dnghslj class, 84 


Breeds, in hatchery supply flocks, S3 
Leghorns, 86 
Mediterranean class, 86 
\ew Hampshires, 84 
Plymouth Rocks, 84 
Rhode Island Reds, 84 
Wyandottes, 88 
Brooder houses, 321 
Brooder stoves, coal, 324 
electric, 325 
gas-bunung, 825 
oil-burmog, 325 
wood burning, 325 
Brooders, infrared, 327 
manufactured bv ty^ie, 331 
popularity of different types, 332 
unit space heaters, 327 
Broodmg, by mdmdual brooder stoves, 
324-327 

heating systems, 323 
hurmdily or moisture, 333 
btter, 333 
space required, 334 
temperature, 332 
ventilation, 333 
wnth batteries, 328 
Brooding s\ stems, central healing, hot 
water, 327 
central hot air, 328 
evaluation of, 330 
radiant hot water, 328 

Cannibalism, control of, 339 
Carbon diotide, effect on Iialchabilitv. 
138 

Cirds, notification, 251, 252 
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Chick boxes, 53 
de%elopinent of, 25 
Chick containers, development of, 21 
Chick delivery, bv air, 260 
by rail, 277 
b> truck, 279 

Chick orders, acknowledgment, 250 
processing, 246 
tickets for, 248, 249 
Chicks, commerciaf prooucfion, per- 
centage of chicks raised, 34 
cost of producing, 160 

comparison of hatchenes, 164 
egg costs, 161 
general, 162 

incubation and hatching, l61 
selling and delivery, 162 
demand, 43 
grades of, 190 
livability of, 71 
production of, 29-34 
sexing, 127 

Complaints, handling 269 
Conveyors, use of, m handling chicks, 
236. 237 

Cost of production, chicks, 160 
hatching eggs and market eggs, 158 
"Couveurs,” 2 
Crossbreeding 95 
Crosses Cornish, 89 
for broiler production, 87 
for egg production, 90 
Culling, layers 81, 62 

Diseases, broncbihs 315 

chronic respiratory disease, 319 
epidemic tremor, 318 
Newcastle, 317 
omphalitis, 316 

Disease control, air sac infection, 338 
coccidiosis, 339 
handling breeding males 3^0 
in the hatchery, by dipping eggs, 
308 

by fumigation 309-13 
general measures of prevention 
305, 313 
Pullorum, 3-38 
Dubbing 99 


Egg brokers, 144 
Egg shows, 299 
Egg stations, 144 
“Egg tooth," 125 
Embryo /lositjons, 126 
Embryonic development, allantois, 125 
amnion, 124 
before laying, 121 
early, 123 
yo{L sac, 123 
Equipment, care of, 188 

Fanciers, early opposition to hatchenes 
22 

Feathenng, rapid, 63 
Fertility, 98 
duration, 100 
effect of age, 101 
effect of breeding, 102 
effect of hormones, 99 
effect of kind of sperm, 99 
effect of rations, 99 
effect of season, 101 
relation of egg production, 101 
Fertilization, 120 
Flocks, handling, 68 
probation report, 69 
Flock selection by family, 60 
by pedigree, 60 
combination selection 61 
mass selection, 60 
progeny test, 60 

Flock service, hatchers policy in, 150 
Franchises, 79 

Genes lethal 106 
Gonads, 126 
Grades of clucks, 90 
Grading chicks, 240 
Guarantees, 270 

Hatchabihty, effect of age, 106 
effect of care 
ige, 118 
cleanliness, 118 
handling 1 17 
humidity, 117 
temperature, 114 
effect of crossbreeding. 104 
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Hatchability, effect of housing, 107 
effect of inbreeding, 104 
effect of matings, 107 
effect of nutrition, lOS— 113 
effect of range, 107 
relabon of color of shell, 114 
relation of egg production, 106 
rebbon of egg Size, 113 
relabon of mtenor qualit>, 115 
rekUon of shape of egg, 114 
teKbon of shell qualits, 115 
Hatcher, separate, 13 
Hatchenes, bv t>’pe, 42 
egg capaaty, 28-30 
expansion, 26 

number* 27 

Hatchery, arrangement, 43 
building, 45 
building floor pbn, 43 
compebbon, 43 
construebon, 46 

correspondence, ansv-ering com- 
plaints, 269 

ansv-enng inquines, 26S 
egg holding room, 225 
egg room organization, 220 
Hasbngs, 10 
location, 42, 44 
office, 243 
w-ashroom, 233 

Hatchery industr\, commercial, 19 
de^elopm^nt of, 20 
carlv obstacles, fanciers, 22 
humane socicta, 23 
postal authonties, 24 
Halcliery operation, “clean up" 241 
handling mail, 2S3 
of incohaloTs, 227 
processing orders, 247 
setting eggs, 226 
sorting and counting chicks, 238 
“l iVing ofT* the hatch 233 
tnying iggs. 221 

Hatchery profits, fictors afTrcliiig, 
Imving supplies, ISO 
csdlection of accounts, ISO 
egg costs, 176 
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Hatchery profits, factors affecting, bbor 
costs, 178 
organization, 175 
refunds, 190 
seting, 186 

sideline income, 190-194 
Hatchery records, cash sheet, 254 
check and deposit register, 255 
chicks hatched, 261 
chicks sold, 261 
eggs purchased, 257 
eggs set, 261 
inventory, 256 

Hatchery supph flocks, number 
needed, 151 

Hatching eggs, care of, 154 
checking dehsenes, 218 
cleaning, 118 
cost of producing, 158 
costs, 157 

costs in different states, 157 
dehaery record, 216 
desirable characteristics of, 112 
premiums, 147 
ptoduebon of owaa, 142 
purchasing, 147 
receiving 216 
source, 43 
siipplv, 142 
supply flocks, 143 
Hatching egg dealers, 144 
Hatching machine, living, 2 
Hatching ovens, 2 
Hereditary units, 59 
Humane sociebcs, early opposition to 
hatchenes, 23 

lliimiditv, effect on emhnonic devel- 
opment, 135 

recommendations for incuhilion, 130 
Hybrids, 96 
llvgroineUrs, 15 

Inbreeding, tffect on fertility, 102 
tffect on hatchabiLty , 104 
Iiicitliation. artificul, bv hirdN I 
world wide, 17 
tbickms factory. 3 
Chinese, 4 
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Incubation, Egyptian, 2 
ancient, 2 
present-day, 3, 4 
European, 6 
forced natural, 1 
m other countnes 17 
single stage, 14 

Incubators, Amencan, 7 
Chinese, 5 
controls, 50 
costs, 50 
construction, 50 
early American, 7 
Egyptian, 3 
forced draft, 13 
lamp-heated, 22 
modem, 48, 49 
operation, 

checlcing. 228 
instruction, 231 
records of, 229 
room t>p«, 10 
sectional tjpe, 8. 9 
temperature regulation, 15 
tlicrmometcrs. IS 
thermostats, 15 
t>T>es, 47 

Inquiries ansssenng, 268 
reply and folloss up of, 207 
Insofiimation, artificial, 103 
imestment, by hatcheries, 170 

Matings, 107 
Mintnls, calcium, 111 
manganese, 113 

Office, eriuipnicnl, 50, 51 
Osary and osiduct, diselupmeni of, 
120. 127 

Pilrnts, H isitngs 9 
Sniilh, 9 
J'lxk order, 107 
I’tmllO. indatd bred 83 
foiitlry organizations. 3.3 

Ament in Poultry Asvx-iition, 38 
MKiperatise, 41 

for promoting consumption, 40 


Poultry organizations, hatchery, 35, 38 
Institute of Amencan Poultry Indus- 
tnes, 39 

National Poultry, Butter, and Egg 
Assocntion, 39 

Poultry Science Association, 37, 38 
Poultry and Egg National Board, 40 
Poultry improvement, Manhattan Con 
ference, 72, 74 
National Plan, 74, 78 
organized programs, 80, 81 
science of, 81, 82 
Postage, meters, 53 
Preferential mating, 101 
Pnee copy, 205 
PuHorum, control, 71 

testing for, by stained antigen, rapid, 
whole blood test, 66, 70 
by standard tube agglutination 
test, 64, 68 

Quality in chicks, measunng or eialu- 
ating, by chick shows, 298 
bv customer results, 294 
by improvement program records, 
298 

by Handom Sample Tests, 295, 
302 

by Standard Egg Laying Tests, 
294 

Ratio of males to females, 107 
Reactors, to test for pullorum, 67 
Rearing chickens, range ts confine- 
ment, 337 

Relitivc humidity, effect on calcium 
metaliohsm, 130 
effect on liatchability , 137 
Refunds 190 
Reproduction, organs, 120 
Re'earch, in breetlmg 81 
profects, 57 

Rcstninl of trade, 78, 79 

Rifles, Pederal Trade CtmimisMOti 214 

Selection, by molt, 02 
liy plgmentallon, 02 
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Selection, for egg production, 61 
for meat production, 63 
Selecting agents, agreement, 57 
authorization, 57 
experience, 56 
short courses for, 55 
trammg, 55 

Selling chicks, by mail, 203 
by radio, 208 
door to door, 201 
wholesale, 209 
Setting, when to set, 226 
Sexing, by color of down, 130 
by Japanese method, 128 
by machine, 131 
by lent examimlion, 128 
Scxor, 120 

Shipping chicks, 242 
Sperm, 120 

Spermatozoa of domestic fowl, 121 
Started chicks, cost of producing, 172 
Strains, crossing, 93 
for egg production, 86 
for general use, 87 
for meat production, 86 

Temperature, controls, 14, 15 
for embiyonic dci elopnient, 133 
optimum, 133 

Testing, for pullnnim, 64, 70 
rapid, whole-blood test, 25 
strains, SO 

Tests, Random Simple, 80 
Thiouraal, 99 
Trade names, 79 


Transportahon, clucks, 43 
of chicks, 
bj am, 290 
by rad, 277 
by truck, 279 
Tray cards, 224 
Traying eggs, 222 
Tray-washmg machines, 53 
Tracks, ventilation, 282 
Tummg, angle, 140 
effect on hatching, 141 
frequency of, 141 
ivith electric motors, 16 
Turkey, National Turkey Federation, 
39 

Utilization of hatchery capacit>, 34 

Ventilation, incnbntors, 16 
ox>gen required, 138 
Vitamins, A, 309 
Bis, ni 
biotin, 110 
cbobne, 110 

D, 109 

E, 109 

folic acid. 111 
K. 109 

nicotinic acid, 111 
pantothenic acid. 110 
p>Tidoxine, 110 
nboOum, 110 

Work studies in lialchencs, ISl 
Worms, control of, 339 



